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corrtain a furttrar heteroatom and the pharmaceutlcally accept- 
able salts thereof possess useful analgesic activity. 
Also disclosed are processes for their preparHtion and 
pharmaceutical composfttona containing them. 
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wherein R^ represents an optionally substituted Ce-iO aryl 
group, or represents an opttonaOy substituted 5- or 
6-membered heterocyclic moiety; 

X represents a single bond, -CHa-, -OCH2-, -SCH2-, -S(0)-CH2, 

-S(0)2-CH2- or -CH2-CH2-; 

R2 represents hydrogen or C1.3 atkyl; 

R3 represents various optionally substituted aliphatic. araU- 

phatfc. aryt and heterocyclic m<jeties; 

and R^ and R^ which may be the same or different each 

represents a Ca^ alkenyl, Cs^ alkynyl, Ci^ alkyi or C4-7 

cycloalkylaikyl group or together with the intervening nitrogen 

atom represent a 4'7-membered heterocyclic ring which may 
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Description 

DIAMINE COMPOUNDS 

The present Invention relates to 1 ,2-ethylene diamine compounds and the salts thereof, processes for their 
preparation and pharmaceutical compositions containing the said compounds and the phamiaceutlcally 
5 acceptable salts thereof. The compounds and their pharmaceutically acceptable salts possess analgesic 
activity. 

US Patent specification No. 4,145,435 discloses cIs and trans-N-{2-aminocycloallphatic)-2-aryIacetamide 
derivatives as possessing potent analgesic activity. European Patent Publication No. 110 869 discloses 
trans-N-(2-aminocyclohexyl)-2-thienylacetamide derivatives and European Patent Publication No. 126,612 

10 discloses cis- and trans-N-[2-(2,5-dihydro-1H-pynroM-yI)cycloaliphatic]-2-ben2eneacetamide derivatives all 
possessing analgesic activity. 

The present invention is based on the discovery that the cycloaliphatic ring present in the above-mentioned 
compounds is not essential for activity, and further on the discovery that provided the stereochemical centre is 
maintained at the carbon adjacent to the amidic nitrogen atom, the open chain ethylene diamine structure of 

IS the compounds of the present invention enables a wide range of substituents to be introduced which would 
not othenwise have been possible, whereby compounds having a significantly improved analgesic potency 
over conresponding known compounds are obtained. 

According to one feature of the present invention there are provided compounds of formula I (as set out 
hereinafter) having analgesic activity, [wherein represents a Ce-io aryi group optionally substituted by one, 

20 two or three substituents independently selected from halogen, hydroxy, trifluoromethyl, cyano. nitro, amino, 
aminocarbonyl, carboxy. sulphonicacid, (Ci-e alI<oxy)carbonyl, Ci-e alfcyl sulphide, Ci-ealkyl sulphoxide, Ci.e 
alkyi sulphone, Ci-e alkanoyl, Ci-ealkoxy, C3.6 alkenyloxy, Ca-e alkynyloxy, Ci-e acylamirK}, Ci-e acylmethy- 
lamlno, Ci-e alkyI, Ci-e monoalkylamino, (Ci.emonoalkylaminojcarbonyi, and a group of formula II (as set out 
hereinafter in which A is -CO- or a single bond and and which may be the same or different each 

25 represent a Ci-e alkyI group or and R^ together with the Intervening nitrogen atom represents a cyclic 
amine with 4 to 7 ring atoms and where appropriate the oxides thereof), or Ri represents a heterocyclic moiety 
comprising a 5-or 6- membered heterocyclic ring containing one or two heteroatoms independently selected 
from oxygen, nitrogen and sulphur, the ring optionally being fused with a benzene ring and the heterocyclto 
and/or benzene ring being optionally substituted on carbon by one or more substituents selected from amino, 

30 halogen, hydroxy (and ketotautomers thereof) Ci-a alkyl. Ci-e alkoxy. C3-6 alkenyloxy and Cs-e alkynyloxy, any 
nitrogen heteroatom optionally carrying an oxygen atom or a hydroxy or C1.3 alkyi group; 
X represents a single bond, -CH2-» -OCH2- -SCH2-. -S(0)-CH-2, -S(0)2-CH2- or -CH2-CH2-; 
R2 represents hydrogen or C1-3 alkyl; 

R3 represents an alkyl. cycloalkyi or cycloalkylmethyi group having up to 7 carbon atoms, the cycloalkyi moiety 
35 where present, having 3 to 6 cart>on atoms, said group optionally being substituted by one or more 
substituents selected from hydroxy, amino, amidino, guantdino. aminocarbonyl. carboxy. Ci-e alkoxy, (Ci-e 
alkoxy)carbonyt, (C3-6 aikenyloxy)carbonyl, (C3-6altcynyfoxy)carbonyt, Ci-e alkanoytoxy, Ci-e alkylsutphide, 
Ci.ealkylsulphoxide, Ci-e alkylsuiphone, Ci.e(monoalkytamlno)carbonyt, Ci-e acylamino, Ci-e acytmethy- 
lamino, Ci-e monoaikylamlno, a group of formula II (as herein defined); 
40 or R3 represents the group -B-H^u in which B represents -CH2-, -CH(CH3)- or a single bond and H^a 
represents an optionaaliy substituted Ce-io carisocyclic aryl group as defined for R^ 
or R3 represents the group -D-Rb In which D represents a single bond, -CH2-, -CH(CH3)-» -CH2-O-, 
-CH(CH3)-0-. -CH2-S-, -CH(CH3)-S-. -CH2-NH- or -CH(CH3)-NH- and Rb represents a 4-to 6-membered 
heterocyclic ring containing up to 4 heteroatoms selected from oxygen, sulphur and nitrogen, the heterocyclic 
45 ring optionally being substituted on nitrogen or sulphur by oxygen or on nitrogen by hydroxy or C1-3 alkyl 
and/or the ring optionally being substituted on carbon by one or more substituents selected from amino, 
hydroxy, thio (and their tautomers), cyano, halogen, C1-3 alkoxy, C1-3 monoaikylamlno, C1-3 acyiamino, C1-3 
acylmethylamino, C1.3 alkyithio and the group of formula II as herein defined; 

and R^ and R^, which may be the same or different, each represents a C3-5 alkenyl, C3-5 alkynyi. C1.6 alkyl, or 

50 C4-7 cycloalkyiaikyl group; 

or R^ and R^ together with the intervening nitrogen atom represent a 4-7-membered heterocyclic ring which 
optionally contains a further heteroatom selected from oxygen and sulphur] or racemates thereof, and the 
salts of said compounds or racemates. 
Unless otherwise specified, references herein to alkyl, alkenyl and alkynyi groups Include such groups in 

55 both straight chain and branched forms. 

The compounds of fonnula I possess an asymmetric carbon atom, that being the carbon atom carrying the 
substituent R^. It will be understood that the present invention includes the racemates of the compounds of 
formula I as well as the optically active enantiomer having the absolute configuration at substituted R^ which 
would be obtained by synthesis from a natural (L)-alpha-amino acid as Indicated in formula I which compounds 

60 possess the useful physloiogicai properties of the compositions of the invention hereinafter described. 
Furthermore each of the substituents Ri and R3 may contain at least one asymmetric carbon atom and it will 
be understood that the present invnetion encompasses the racemlc form of such compounds as well as any 
individual optical isomers thereof which possess the useful physiological properties of the compositions of the 
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present invention as hereinafter defined, it being common genera) knowledge to those skilled in the art how 
such isomers may be separated and how their physiological properties may be determined. 

The present invention encompasses the salts of the compounds of formula I or racemate thereof. It will be 
appreciated, however, that for pharmaceutical use, the salts referred to will be pharmaceutlcally acceptable, 
but other salts may find use. for example in the preparation of compounds of formula I and their 5 
pharmaceutically acceptable salts. The salts of the present invention include acid addition salts with for 
example mineral acids such as hydrochloric acid and organic acids such as maleic and fumaric acid. 

The compounds of the present invention, in general, have a distribution coefficient between octanol and 
aqueous buffer of 1 or greater at pH 7.4. The distribution coefficient of a compound of the present invention 
may be determined as described hereinafter. io 

Where R\ and/or represents a moiety which incorporates a group of formula II in which and R^ 
together with the intervening nitrogen atom represent a cyclic amine with 4 to 7 ring atoms, particular values 
for the said cyclic amine are the azetldinyl, pyrrolidinyl, piperazinyl. piperidinyl, morphollny! or 1.4-thia2lnyi 
group or where appropriate an oxide thereof. 

Where R^ represents the group -D-Rb and D represents -CH2-O-, -CH(CH3)-0-, -CH2-S-, -CH(CH3)-S-, 15 
CH2-NH- or -CH(CH3)-NH- it will be appreciated that the methylene group thereof is bonded to the asymmetric 
carbon atom of the compound of formula 1 whilst the heteroatom (O, S or N) is bonded to Rb. 

Where R^ represents the group -0-Rbi Rb is preferably pyridine, pyrimidine, triazlne, triazole, oxazole. 
morphoiine, isoxazole, thiazole. pyrazine or pyridazlne optionally substituted as hereinbefore defined for Rb. 

Where R* and R^ together with the intervening nitrogen atom represents a 4-7 membered ring optionally 20 
containing a further heteroatom. particular values for said ring are the pyrrolidinyl, pyrrollnyl, morpholinyl or 
piperidinyl group. 

In the compounds of formula I, particular values for R^ are a phenyl or naphthyl group optionally substituted 
by one. two or three substltuents, particularly one or two substttuents, selected from halogen (e.g. chlorine, 
bromine or fluorine), trifluoromethyt, cyano. nltro. amino, Ci.e alkyl or Ci.e alkoxy; further particular values for 25 
Ri are a 5-or 6-membered heterocyclic ring containing one or two heteroatoms selected from oxygen, 
nitrogen or sulphur, the heterocyclic ring optionally being fused with a benzene ring, and the heterocyclic ring 
being optionally substituted by halogen and/or hydroxy and link to the remainder of the compound of formula I 
either directly or via the fused benzene ring. Further particular values for R'' are a phenyl or naphthyl group 
substituted by one or two substltuents selected from halogen, (e.g. chlorine, bromlnde or fluorine). 30 
trtfluoromethyl. cyano. nitro, Ci-ealkyI or Ci-a alkoxy. or RMs a 5- or 6-membered heterocyclic ring containing 
one or two heteroatoms selected from oxygen, nitrogen or sulphur, the heterocytic ring being fused with a 
benzene ring, and the heterocyclic and/or benzene ring being optionally substituted by halogen and/or 
hydroxy, linkage to the remainder of the compound of formula I being via the heterocyclic ring. 

Particular values for X are -CH2. -OCH2, -SCH2- or -CH2-CH2-, especially -CH2-. S6 

Particular values for R2 are hydrogen, methyl, ethyl or Isopropyl, especially methyl. 

Particular values for R^ are an alkyl (in particular C1-4 alkyl). cycloalkyi or cycloalkylalkyi (partlculariy alkyl) 
group having up to 7 carbon atoms in which the cycloalkyi moiety where present, has 3 to 6 carbon atoms, the 
group optionally being substituted by hydroxy, Ci-a alkylsulphide. Ci-ealkytsuiphinyl. alkoxy and/or less 
preferably Ci-e alkanoyloxy. Where R^ represents an aliphatic moiety R3 is preferably alkyl (advantageously 40 
Ci .4 alkyl) optionally substituted as indicated in the particular values above. Further particular values for R^ are 
phenyl optionally substituted by one, two or three substltuents, particularly one or two substltuents, selected 
from hydroxy, nltro, Ci-aalkylsulphlda, Ci-e alkysulphinyl. Ci-e alkylsulphonyl. Ci-eaikoxy, amino, Ci-e 
alkylamino or a Ci-e acylamino group. Further particular values for R3 Include groups of the formula -D-Rb in 
which D represents a single bond or a -CHCCHa)- group, and Rb represents a 5- or GHfnenTtbered heterocyclic 46 
ring containing one or two heteroatoms selected from oxygen, nitrogen or sulphur. A further particular value 
for R3 is benzyl. 

Particular values for R* and R«. which may be the same or different, are each a Ci-e alkyl group or a Cs-b 
alkenyl group. Partfcular values for R^ and R^ together with the intervening nitrogen atom are 5- or 
6-membered heterocyclic rings, especially where the nitrogen atom is the sole heteroatom. 50 

More particular values for Ri are. halophenyi. (e.g. chlorophenyl such as 2-chlorophenyl. 3-chlorophenyt or 
4-chlorophenyl. dlhatophenyi such as dichlorophenyl e.g. 3,4-dichlorophenyl, bromophenyl such as 
4-bromophenyl, or fluorophenyl such as 3.4-dlfiuorophenyl, 3-fluorophenyl or 4-fluorophenyl) trtfiuoromethyl- 
phenyl such as 4-{trifluoromothyt)phenyl, methoxyphenyl such as 4-methoxyphenyl. methylphenyl such as 
4-methylphenyl, nitrophenyl such as 4-nltrophenyl, cyanophenyl such as 4-cyanophenyl, naphthyl such as 55 
2*naphthyl, benzothlenyl such as 3-benzothienyl, benzofuranyl such as 3-benzofuranyl, benzoxazolyl such as 
2-benzoxazolyl; benzisoxazolyl optionally substituted by halogen, such as fluorine, for example 3-benzl80xa- 
zotyl. 3-(5-f1uoro)benzisoxazotyl or 3-(6-fluoro) benzisoxazolyl; benzimidazotyl opttonally substituted by 
halogen such as fluorine, for example 2-benzImidazolyl, 2-(5-fluoro)benzlmldazolyI; 2-(1.3- dioxoisoindolinyl) 
and chloropyridyl such as 2-chloro-6-pyridyl. 60 

A more particular value for R2 Is methyl. 

More particular values for R3 are methyl, ethyl, isopropyl. n-propyl. Isobutyl, sec-butyl, t-butyl, 
methylthiom thyl. 1-methytthio thyl. 2-(methylthlo)ethyl, 1-hydroxyethyl, 2-hydroxyethyl, (Ci-4)alkoxymethyl 
(for example methoxymethyl, ethoxymethyl. propoxymethyl and butoxymethyi, particularly t-butoxymethyl). 
Ci-4alkoxyethyi (for example 1-ethoxyethyl. 1-propoxyethyl and 1-t)utoxyethyl. partlculariy 1-t-butoxyethyl but 65 
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especially 1-methoxyethyl). cyclohexylmethyl, 2-(methylsuIphinyl)ethyl, phenyl, hydroxyphenyl such as 
4-hydroxyphenyl, or 3-hydroxyphenyl. nitrophenyl such as 3-nitrophenyl, methylthiophenyl such as 
4-nriethylthiophenyi, methylsu I phenyl such as 4-(m9thylsuIphonyl) phenyl, methylsulphinylphenyl such as 
4-niethytsu!phinyl)phenyl. hydroxymethylphenyl such as 4-(hydroxymethytphenyl. methoxyphenyl such as 
5 3-methoxyphenyl, 4-methoxyphenyl or 3.4-dimethoxypheny1, propoxyphenyl such as 3-propoxyphenyl or 

3- (1-propoxy) phenyl, aminophenyt such as 3-aminophenyl; methylaminophenyl such as 3-methylanriinophenyl; 
acetamldophenyl such as 3-acetamidophenyl or pyridyl such as 3-pyridyl, 1-morpholinoethyl or benzyl. 

More particular values for and RS together with the intervening nitrogen atom are pyrrolidine, 
dimethylamino, diethylamino, N-allyl-N-methylamino, N-lsopropyl-N-methylamino, A^-pyrrolIno or piperidino. 
10 especially pynrolidiho. 

Preferred compounds of formula I and salts, especially phamiaceutlcally acceptable salts thereof by virtue 
of their potent analgesic activity are those wherein R^ represents a halophenyl, dihalophenyl. nitrophenyl, 
cyanophenyl or trifluoromethylphenyl group especially a 3,4-dlchlorophenyl or 4-trifIuoromethylphenyl group. 
Other similarly preferred compounds of Formula I are those wherein X Is a methylene group. Similarly preferred 
15 are compounds of fonmula I wherein RS represents isopropyl, Isobutyl, sec.butyl, t-butyl, 1-(Ci.4al- 
koxy)ethyl[for example 1-(t-butoxy)ethyl but especially 1-methoxyethyl]. phenyl, hydroxyphenyl especially 

4- hydroxyphenyl and 3-hydroxyphenyl. 1-methylthioethyl, 1-morpholinoethyl, dimethoxyphenyl, especially 
3,4-dimethoxyphenyl, hydroxymethylphenyl especially 4-hydroxymethylphenyl, aminophenyl especially 3-ami- 
nophenyl, acetamldophenyl especially 3-acetamidophenyi or methylaminophenyl especially 3-methylamino- 

20 phenyl. Similarly preferred compounds of formula I also include those wherein R* and R^ together with the 
intervening nitrogen atom are a pyrroildlno, A^-pyrrolIno or N-lsopropyl-N-methylamlno group. Especially 
preferred compounds of the present invention are those of the following Examples 19, 28, 54 and 94, these 
compounds being:- 

(2S)-N-[2-(N-methyl-3,4-dichlorophenylacetamido)-2-phenylethyl]pyrrolldInei 
25 (2S)-N-[2-(N-methyl-4-trffluoromethylphenylacetamido)-2-pheny1ethynpyrrolldine, 

(2R,3R)-N-[2-(N-methyl-3.4-dichlorophenyIacetamido)-3-methoxybutyl]pyrrolldlne, and 

(2S) -N-[2-(N-methyl-3,4-dichIorophenyiacetamido)-2-phenylethyl] A^-pyrroiino. 

and the salts thereof, especially the pharmaceufically acceptable salts thereof. 
Particular sub-groups of the compounds of the present Invention of interest may be obtained by taking any 
30 one of the above-mentioned particular or preferred generic definitions for R^, R2, R^, r4^ r5 or X either singly 

or In combination with any other particular or preferred generic definition (s) for R^ . R^, R3, R^, RS or X. 
According to a further feature of the present invention there is provided a process for preparing the 

compounds of the present invention which comprises reacting a compound of formula IV (as set out 

hereinafter In which R1 and X are as hereinbefore defined and Y represents an acid or an activated derivative 
35 thereof) with a compound of formula V (as set out hereinafter in which R^, R^, R^ and R^ are as hereinbefore 

defined) or a racemate thereof, optionally In protected form, and where necessary deprotectlng the compound 

thus obtained to form a compound of formula I or racemate thereof and if desired reacting said compound or 

racemate with an acid to form a salt 
A compound of formula IV may for example be used in which Y represents an ester or an acid halide such as 
40 an acid chloride, acid anhydride or acyl imidazole. 

Where the compound of formula IV used In an ester the reaction may advantageously be effected In the 

presence of an aprotic solvent or in the absence of a solvent. Such a reaction Is preferably effected at a 

temperature of from ambient to the reflux temperature of the reaction mixture, but where no solvent Is 

employed the reaction is preferably effected at a temperature no greater than 150^0. 
4$ Where the compound of formula IV used is an add chloride, an acid anhydride or an acyl imidazole the 

reaction is advantageously effected in the presence of an aprotic solvent, preferably at a temperature of from 

0-60° C. 

The compound of formula V may for example be prepared by reaction of a compound of formula V! (wherein 
P represents a hydrogen atom or an amine protecting group and RS, R* and RS are as hereinbefore defined) to 
so convert saki compound into a compound of formula V. 

Such conversion may be effected in a number of different ways. Thus for example a compound of formula V 
in which R^ is hydrogen may be prepared by reducing a compound of formula VI and where P In the compound 
of formula VI represents an amine protecting group, if necessary .subjecting the reduced compound obtained 
to deprotectlon. Alternatively where a compound of formula VI is used In which P represents an amine 
55 protecting group, the compound of formula VI may be subjected to deprotection prior to reduction. 

Where It Is desired to prepare a compound of formula V In which R^ represents an alkyl group, the said 
compound nuy for example be prepared by reduction before or after alkylatibn or where alt^ation is effected 
by reductive alkanoytation simultaneously with reduction. Alternatively where a compound of formula VI Is used 
in which P represents an appropriate amine protecting group said compound may be reacted to convert the 
60 protecting group into the desired alkyt group. 

Thus where it is desired to prepare a compound formula V In which R^ Is methyl, a compound of formula V in 
which R2 is hydrogen may be subjected to methylation whereby to obtain the desired compound. Such a 
compound of formula V In which R^ is methyl may also be prepared by reacting a compound of formula VI In 
which P represents an appropriate amine protecting group whereby to convert said amine protecting group 
65 into a methyl group. Such a reaction may for example be effected using a compound of formula VI in which P 
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represents a benzyloxycarbonyl group, the reaction being effected by the use of a complex aluminium hydride 
reducing agent such as lithium aluminium hydride. 

Where It Is desired to prepare a compound of formula V In which R2 Is ethyl, n-propyl or Isopropyl, a 
compound of formula V in which R2 is hydrogen may be reacted with acetic or propionic acid or a reactive 
derivative thereof or with acetone, reduction being effected whereby to obtain the desired compound of 5 
fomiula V in which R2 is ethyl, n-propyi or isopropyl. 

The compound of formula V! may for example be prepared by reaction of a compound of formula Vil (as set 
out hereinafter in which P, Y and are as hereinbefore defined) with a compound of fomnula Vill (as set out 
hereinafter in which R^ and are as hereinbefore defined). 

A compound of formula V may also be prepared by reduction of a compound of formula IX in which R^. R^, w 
R^ and R^ are as hereinbefore defined preferably using a complex aluminium hydride reducing agent such as 
lithium aluminium hydride. The compound of formula IX is conveniently prepared by deprotecting a compound 
of formula X (in which P** represents an amine protecting group and R2, R3, r4 and R^ are as hereinbefore 
defined), by methods known per se. TTie compound of formula X may be prepared by reacting a compound of 
formula XI (in which R\ R2, r3 and Y are as hereinbefore defined) with a compound of formula VIII, The is 
compound of formula XI may be prepared by the amine protection of a compound of formula XII. 

According to a further feature of the present Irwentlon there is provided a process for preparing a 
compound of the present invention in which R2 is hydrogen, which process comprises selectively reducing a 
compound of formula III (as set out hereinafter wherein R^ R3, R*, R^ and X are as hereinbefore defined) or a 
racemate thereof optionally In protected form, and where necessary deprotecting the compound thus 20 
obtained to form a compound of formula I or racemate thereof; and If desired reacting said compound of 
formula I or racemate thereof with an acid to form a salt thereof. 

The reduction may for example be effected by the use of a boron hydride reducing agent such 4S dl-borane. 
The reduction Is conveniently effected in the presence of a solvent such as tetrahydrofuran. 

The compound of formula 111 as hereinbefore defined may for example be prepared by reacting a compound 25 
of formula IV (as hereinbefore defined) with a compound of formula VI (as set out hereinafter In which P Is 
hydrogen and R^. R^ and R^ are as hereinbefore defined). 

The compound of formula VI may for example be prepared by reacting a compound of fomiula VII with a 
compound of formula VIM and where P in the compound of fomnula VII represents an amine protecting group, 
deprotecting the compound of formula VI obtained to yield a compound of formula VI in which P Is hydrogen. 30 

According to a further feature of the present invention there Is provided a process for the preparation of a 
compound of the present invention In which R^ represents a moiety containing a free hydroxy group or a free 
amino group, which process comprises the hydrolysis of a corresponding compound in which R3 represents a 
moiety containing an acyloxy or acylamino group whereby to obtain said compound of the present invention in 
which R3 represents a moiety containing a free hydroxy group or a free amino group. 35 

The starting material employed may for exanriple correspond to a compound of the present Invention except 
that R* represents a moiety containing the group RI-X-CO-O or R^-X-CO-NH-. The R^-X-CO-O- or 
R^-X-CO-NH-group may for example be introduced when reacting a compound of fomiula IV with a compound 
of formula V in which R^ represents a moiety containing a free hydroxy or a free amino group, the reaction 
giving rise to diacylatlon. 40 

If desired one compound of the present invention may be converted into another compound of the present 
invention by methods known £er se. 

Thus according to a further feature of the present invention there Is provided a process for the preparation 
of a compound of \he present Invention (In which R^ represent a moiety which contains a Ci-e alkanoyloxy 
group) which process comprises the Ci-e alkanoylatlon of a corresponding compound of the present 45 
invention in which R^ represents a moiety which contains a hydroxy group. 

The alkanoyiation Is conveniently effected by methods known per se such as the use of an an activated 
aikanoyt derivative such as an aikanoyt hallde or ester, for example an acid chloride, acid anhydride or acyi 
imidazole, the alkanoylatlon being advantageously effected in a similar manner to that described above for the 
reaction of a compound of formula IV with a compound of formula V. 50 

According to a further feature of the present invantk>n there is provided a process for the preparation of 
compounds of the present invention In whteh X. R^ and/or R^ contains a -€02- moiety, which process 
comprises oxkllsing a corresponding compound of the present Inventton In which X, R^ and/or R^ contains an 
-S- or -SO- moiety. 

According to a further feature of the present invention there is provided a process for the preparation of ss 
compounds of the present Invention in which X. R^ and/or R^ contains an -SO- moiety, which process 
comprises oxidising a corresponding compound of the present invention In which X« R^ and/or R^ contains an 
-S- moiety. 

The oxidation of -8- or -SO- to -SO2 and the oxidation of -S- to -SO- is conveniently effected by methods 
known per se for example by the use of hydrogen peroxide advantageously in the presence of acetic acki or a so 
haksacetic acid for example trifiuoroacette acid, or a peroxy acid, for example 2-chloroperbenzolc acki, 
advantageously in the presence of an appropriate chk>rinatsd solvent, for example dk:hioromethane. 

According to a further feature of the present invention there is provided a process for the preparatton of 
compounds of the present invention In which R^ and/or R3 contains a alkoxy, Cs-s aikenyloxy or C3-6 
aikynytoxy group which process comprises alkenylating or alkynyfating a corresponding compound of the 65 
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present invention in which and/or contains a hydroxy group. The alkylation, alkenylation or alkynylation is 
conveniently effected by methods known ger se for example by reaction with a haioalkane, haloalkene or 
haloaikyne. 

According to a further feature of the present invention there is provided a process for preparing compounds 
5 of the present invention in which R^ and/or R^ represents a moiety containing an acylamino group which 
process comprises acylating a corresponding compound of the present invention in which Rt and/or R3 
represent a moiety containing an amine group. The acylation is conveniently effected by methods known per 
se such as by the use of an activated acyt derivative such as an acyl hajide or ester for example an acyl 
chloride, anhydride or imidazole, the acylation advantageously being effected In a similar manner to that 
10 described above for the reaction of a compound of formula IV with a compound of formula V. 

It will be appreciated that, if desired, one R3 group may be converted into another R^ group at any stage In 
the preparation of the compounds of the present invention. Thus for example where aspartic acid is used as 
the starting material, the group corresponding to R^ may. if desired, be reduced at any stage during the 
preparation of the compounds of the invention to yield the corresponding homoserine derivative. Similarly 
IS where a nitrophenylglycine is used as starting material the nitrophenyl moiety may if desired be reduced to the 
corresponding amlnophenyl moiety at any stage during the preparation of the compounds of the invention. 

The compounds used as starting materials in the above-mentioned processes nriay contain radicals which 
are not compatible with at least certain of the processes described as will readily be appreciated by those 
skilled in the art and in such cases it is desirable to protect the starting material(s) by the use of an appropriate 
20 protecting group prior to the relevant reaction. After completion of the reaction the protecting group may if 
desired be removed or if desired may be left intact for removal after formation of the compound of formula I or 
racemate in protected form. 

The relevant starting material may be In racemic fonm or In the desired optically active form. Where a 
racemate of the compound of formula I Is obtained, the desired optically active enantiomer may be obtained by 
^ resolution according to conventional techniques. Where an optically active enantiomer of the compounds of 
formula I is obtained a racemate may if desired be obtained by racemisation according to conventional 
techniques. 

Salts of the compounds of formula ! or racemates thereof may if desired be prepared by reaction of the 
compound of formula I or racemate thereof with an appropriate acid, preferably an acid which affords a 
30 pharmaceutically acceptable anion for example a mineral acid such as hydrochloric acid or an organic acid 
such as fumaric or maleic acid. 

Salts of the compound of formula I or racemate thereof may be converted to compounds of formula I or 
racemate thereof per se by conventional techniques, for example by ion exchange. 
The compounds of the present invention possess analgesic activity which has been demonstrated in the 
35 writhing test which was conducted as follows:- 

Groups of ten mice are given a sub-cutaneous (s.c.) injection of the test compound (0.2 mI/20 g 
bodyweight), thirty minutes prior to an intra-peritoneal (l.p.) injection of 0.4<Vb acetic acid solution (0.4 ml 
mouse). The mice are then placed in individual observation boxes, and observed for the presence of an 
abdominal writhing response, the number of writhes being counted over a fifteen minute period, starting two 
40 minutes after the injection of acetic acid. 

Four doses are needed for the cakxilation of the ED50 dose (dose which Inhibits the writhing response by 
500^), unless the response curve is very steep, then three are acceptable, if the upper confidence limit is 
greater than ED50 x 2, then the test Is repeated. Compounds producing less then 50P^ inhibrtilon of the 
writhing response at 10 mg/kg are considered Inactive. 
45 Compounds with an EDeo <3 mg/kg are generally tested in the presence of naloxone. Naloxone Is 
administered (3 mg/kg s.c, 0.2 ml/20 g body weight) simultaneously with the test compound I.e. 30 minutes 
prior to acetic acid. For a compound to be considered active in the writhing test tlie EDso should be < 3 mg/kg 
s.c. and antagonism by naloxone (3 mg/kg should be >50<Vb. 
Compounds of the present invention have been found to possess diuretic and antiinflammatory activity. 
50 The potency of a specific compound of the present Invention depends upon its precise chemical structure, 
but generally speaking the compounds of the invention exhibit a potency in the range 0.001 to 10 mg/kg In the 
writhing test. 

According to a further feature of the present Invention therefore we provide pharmaceutical compositions 
comprising as active ingredient at least one compound of formula \ or racemate thereof or a pharmaceutically 
55 acceptabte salt of said compound or racemate in association with a pharmaceutically acceptable carrier or 
diluent. 

The pharmaceutical compositions of tiie invention may be In a fonn suitable for oral, parenteral, topk:al or 
rectal administration. Thus, for example, they may be in oraily-adminstrable unit dosage form, for example 
tablets or capsules, which may optionally be adapted for sustained release, or in injectable form, for example a 
60 sterile injectable solution or suspension, or in the form of a suppository for rectal administration or In a 
topically admlnlstrable form for antiifiamatory indications, for example an ointment or a nasal spray. The said 
pharmaceutical compositions may be produced by conventional methods using conventional diluents or 
carriers. 

The compositions of the present Invention may have veterinary as well as human applications, but where one 
65 of the compounds of the inventton Is used clinically in humans it is recommended to employ doses from 1 0 ug 
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to 300 mg, for example 0.1 to 50 mg, once to three times per day, such a dosage range encompassing all 
routes of administration. No overt toxicity was noted at physiologically active doses. 

According to a further feature of the present Invention we provide a method of alleviating pain In 
warm-blooded animals which comprises administering to such animals an effective amount of a compound of 
formula I or a racemate or pharmaceutlcally acceptable salt of said compound or racemate. 

The invention is illustrated but not limited by the following Examples in which the temperatures are 
expressed in degrees Celsius > 

Example 1 
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(2S)-N-[2-(N-Methyi-3.4-dichlorophenylacetamido)propyl]-pyn^olidine hydrochloride . 

A solution of 3,4-dlchlorophenylacetyl chloride (1,73 g) In dry dichloromethane (15 ml) was added to a 
solution of {2S)-N-(2-methylaminopropyl)pyrrolldlne (1.0 g) In dry dichloromethane (10 ml). TTie solution was 
kept at ambient temperature for 4 hours and then evaporated under reduced pressure to give a pale yellow oil. 
Trituration with ether gave 2.219 g of whrte solid, m.p. 167-169** which was filtered off and recrystallised from is 
ethyl acetate (6.5 ml)/methanol (1 .4 ml). This gave 1 .463 g of a first crop of the desired compound in the form of 
the hydrated hydrochloride, m.p. 173-175*. and 0.407 g of a second crop. m.p. 171-173**. on further standing. 

(2S)-N-(2-methylamInopropyl)pyrroIldine used as starting material was obtained as follows:- 

(a) N-Ben2yloxycarbonyl-(S)-alanine pynrolldine 20 
l-hydroxybenzotriazole (33.22 g) was added to a solution of N-ben2yloxycarbonyl-{S)-alanlne (50.0 g) in dry 

dichloromethane (400 ml) stinred under argon in an ice-bath. N.N'-Dlcyclohexyl-carbodiimide (50.89 g) in dry 
dichloromethane (150 ml) was added to the mixture and the whole stln^d for i hour. Pyrrolidine (17.46 g) was 
then added, the Ice-bath removed and the mbcture stirred at room temperature for 18 hours. 

The mixture was filtered to remove dicyclohexylurea and the resulting solid washed with a little 25 
dichloromethane. A slower separation of a white solid occurred In the filtrate and 32.3g of this materia). 
m.p. 127-1 30** . was collected. The remaining solution was evaporated under reduced pressure and the residue 
taken up in ethyl acetate (1400 ml). This was washed successively with saturated sodium blcart>onate solution 
(2 X 300 mf). water (300 mi) and brine (300 ml) and then dried over magnesium sulphate. Evaporation of the 
resulting solution under reduced pressure gave a white solid which was recrystallised from ethyl acetate (150 30 
ml) to give 18.69 g of material, m.p. 126-128**. This was combined with the solid previously isolated and the 
whole recrystallised once more from ethyl acetate (250 ml) to give. In two crops, 41.97 g of 
N-ben2yloxycart>onyl-(S)-alanine pynrolidide, m.p, 128-131*. 

(b) (2S)-N-(2-Methytaminopropyl)pyrrolldlne 35 
A solution of N-benzyloxycarbonyl-(S)-alanine pynrolidide (20.70 g) In freshly distilled tetrahydrofuran (400 

mi) was added dropwise over a period of 30 minutes to a stinted, ice-cooled suspension of lithium aluminium 
hydride (5.013 g) in freshly distilled tetrahydrofuran (100 ml) under argon. After the addition was complete, the 
ice-bath was removed and the mixture stirred at room temperature. 

Saturated sodium carbonate solution was added dropwise to the mixture until effervescence ceased. The 40 
mixture was filtered through Cellte and the filter cake washed thoroughly with ether Evaporation of the filtrate 
gave an oil which was dissolved In ether (300 ml) and extracted with 2N hydrochloric acid (3 x 160 ml). The 
combined aqueous extracts were washed with ether (2 x 200 ml), then bastfied to > pH 11 with solid sodium 
hydroxide. The baslfied solution was extracted with ether (3 x 150 ml) and combined extracts dried over 
potassium carbonate. 45 

Evaporation of the solvent under reduced pressure gave 5.40 g of (2S)-N-(2-methylamlnopropy1)-pyrrolldlne 
as a clear oil which could be used without further purification. 

3,4-Dichtorophenytacetyl chloride used as starting material was obtained as follows:- 

3.4-Dlchlorophenylacetyl chloride 50 

3.4-Dlchlorophenylacetfc acid (76,8 g) was dissolved In dry dlchtoromethane (300 ml) and oxalyl chloride (52 
g. 36 ml) was added to the solutk)n obtained In one portton. The reaction mixture was protected from 
atmospheric moisture with a calcium chloride guard tube and stirred mechanically whilst dimethytformamlde (3 
drops) was added. The solution was stirred at ambient temperature for 18 hours and then evaporated under 
reduced pressure to give a yellow oil. Distillation In vacuo afforded 80.0 g of 3.4-dichlorophenylacetyl chloride. 55 
b.pt 97-100° /0.6 mm. as a viscous pale yellow oil. 

Examples 2-53 

The foltowfng compounds of general formula I (wherein R2 is methyl, X is -CH2- -NR^R^ Is pyrrolldinyl and 
Ri and R^ are as defined below) were prepared in a similar manner to that described in Example 1. Thus, $0 
except as described hereinafter In retatk)n to Example 51 , 59 to 62 and 66 for the preparation of the compound 
of fonnula V and In relation to Examples 55, 57 and 58 for the preparation of the compounds of formula VI. 
compounds of formula VII (wherein Y Is COOH. P represents a benzyloxycarbonyl group and R^ Is as defined 
below) are reacted wtth pynrolldine to yield a compound of fomiula VI (wherein -NR^R^ represents a 
pyrrolldinyl group and R^ Is as defined below). The compound of fomfiuta VI obtained Is reduced with llthfum 65 
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aluminfum hydride to yield a compound of formula V (in which R2 is methyl. -NR^RS represents a pyrrolidinyl 
group and is as defined below). The indicated compound of formula I in each of Examples 2-69 was 
obtained by reaction of the compound of formula V with a compound of the formula R^-X-COCI (in which X 
represents -CH2- and R"* Is as defined below). 
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The comp unds of Examples 6. 20. 26. 27. 30, 3% 32. 51 to 53, 60. 61 . 62 and 69 were all obtained in racemic 
form. The compounds of Examples 8, 18 and 54 to 58 Inclusive were obtained In R-stereolsomeric form. The 
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compounds of the remaining Examples were obtained in the S-stereoisomerIc form. (D) following a melting 
point means that the compound decomposed. The compound of formula V used as starting materials In the 
preparation of the compound of Example 51 and 59 to 62 Inclusive and 66 were prepared as detailed below, as 
were compounds of formula VI used as starting materials in this preparation of the compounds of Examples 55, 
57 and 58. 2*(3-methoxyphenyl)glyclne used as starting material In Example 52 was obtained as in Synthesis 
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(1979), page 26. 2-Chtoro-3-pyridy1 acetic actd used as starting material In Example 49 was obtained In Journal 
of the American Chemical Society 1959, 81, pages 740-743. 

2-Chloro-5-pyridy1 acetic acid used as starting material In Example 50 was obtained as in 
ActaPharm.Suec. 1972, 9, pages 411-418. 

(R.S)-N-[2-Methylamlno-2-(3'pyrldyl)ethyl] -pyrrolidine used as starting material in Example 51 was obtained 5 
as follows:- 

(a) (R,S)-2-Methylamino-2-(3'pyridyl)acettc acid 

3-PyridIne carboxaldehyde (8.96 g) and methylamlne (10.0 ml of a 33o/o solution In ethanol) were dissolved In 
methanol (62,5 ml) at 0-6° and the solution treated dropwise over 20 minutes with trimethylsllylcyanide (9.9 g). w 
The mixture was heated at 45*" for 2 hours, cooled, evaporated to dryness, and the residue dissolved in 
concentrated hydrochloric acid (500 ml) and heated under reflux for 6 hours. The solution was evaporated to 
dryness, the residue taf<en up in water (200 ml) and the solution passed dropwise through an ion-exchange 
column (Dowex 50 W-X8. H+ fomi). The column was washed with water until the washings were of neutral pH, 
then the product was eluted with IN aqueous ammonia solution. The product-containing eluate was is 
evaporated to dryness, the residue slunied with methanol, the precipitated solid filtered off, washed with 
methanol and dried to give (R,S)-2-methytamlno-2-(3-pyridyl) acetic acid (5.4 g) mp 283-285°. 

(b) (R,S)-N-[2-Methylamino-2-(3-pyridyl)acetyr| pyrrolidine 
(R,S)-2-Methylamino-2-(3-pyridyi)acetiG acid (2.5 g) was dissolved In a mixture of 1N sodium hydroxide 20 

solution (15 ml) and 2-methylpropan-2-oi (30 ml) at 50" and the solution treated dropwise over 10 minutes with 
dl-tert-butyt dicarbonate (3.65g). The mixture was heated at 50° for 3 hours, evaporated to dryness, the 
residue dissolved In water (30ml) and washed with petrol ether (bp 60-80° ) (3 x 25 ml). The aqueous layer was 
acidified with IN citric acid solution (20ml) and extracted with ethyl acetate (10 x 25ml). The ethyl acetate 
extracts were combined, dried over sodium sulphate and evaporated. 25 

The residue was dissolved in dry dichioromethane (75 ml) at 0-5° and 1-hydroxybenzotr1azole (1.68 g) was 
added, followed by pyrrolidine (0.78 g), and the mixture stin'ed at 0-5° for 10 minutes. The mixture was treated 
with a solution of dlcyclohexyi carbonilmlde (ZS7 g) in dry dichioromethane (25 ml) at 0^° over 5 minutes. The 
mixture was stirred at 5° for 16 hours, filtered and the filtrates evaporated to dryness. The residue was taken 
up In ethyl acetate (25 ml), washed with saturated sodium blcart>onat6 solution (2 x 15 ml), water (1 x 15 mt), 30 
the organic layer dried over sodium sulphate and evaporated. 

The residue was dissolved In dry ethyt acetate (10 ml) and treated with 2N hydrogen chloride in dry ethyl 
acetate (7.5 ml) and the solution stirred at room temperature for 1 hour. The solution was evaporated to 
dryness, the residue dissolved In 5N sodium hydroxide solution (3 ml) and extracted with ethyl acetate (3x10 
ml). The combined organic extracts were dried over sodium sulphate and evaporated. The residue was 35 
chromatographed on silica (Art 9385 230-400 mesh; 0.040-0.063 mm) and the product eluted with ^QP/ti 
methanol In chlorofomn. The product containing fractions were combined, evaporated to dryness and the 
residue crystallised from ethyl acetateycyclohexane to give (R,S)-N-[2-methylamino"2-(3-[pyridyl) acetyl] pyrro- 
lidine (1.52 g) mp 105-106°. 

40 

(c) (R,S)-N-[2-Methyiamino-2-(3-pyridyi)ethyl)lpyn^oiidlne 
(R,S)-N-[2-Methylamino-2-(3-pyridyI)acetyl]pyrToiidine (1.0 g) was dissolved in dry tetrahydrofuran (50 ml) 

and added, over a period of 20 minutes to a suspension of lithium aluminium liydride (0.136 g) In dry 
tetrahydrofuran (50 ml) at 0-5° under argon. The mixture was stirred at 5°C for 3 hours, treated with water 
(0.135 ml), 15<Vb aqueous sodium hydroxide solution (0.405 ml), water (0.135 ml), filtered and the filtrates 45 
evaporated to dryness to give 0.7g (RS)-N-[2-methylamino-2-(3-pyridyl)ethyl]pyrroiidtne which was used 
without further purification. 

(2S.3R)-N-(2-Benzyloxycarbonylamino-3-methoxybutyryl)pyrrolldine used as starting material In Example 
55 was obtained as follows :- 

a) Allothreonine 0-methyl ether (0.88g) was dissolved in a solution of sodium hydroxide (0.29g) In water 50 
(10ml) and stirred at 0° whilst benzytchloroformate (1.03ml) was added over a 30 minute period. During this 
time the pH of the reaction mixture was maintained between 9.0 and 9.5 by the addition of IN sodium 
hydroxide solution. After 2 1/2 hours at 0° an oily precipitate fonmed which was redlssoived by the addition of 
dimetfwxyethane (10ml) and stirring at 0° was continued for a further 5 hours. The reaction mixture was then 
washed with ether (2 x 50mi) and the aqueous phase acidified to pH2 by the addition of concentrated 55 
hydrochloric actd, then extracted with ethyl acetate (3 x 20ml). After backwashing with water and then brine 
(50ml each), the combined organk: phase was dried over magnesium sulphate and evaporated under reduced 
pressure to give an oil (1.0g). This was dissolved In dry dichioromethane (10ml) and cooled to 5°. 
N-hydroxybenzotriazole (0.66g) was added with stirring folbwed by dlcyc(ohexyk:art)odilmide. (0.885g) over 5 
minutes and the reaction mbcture stirred at 0-5° for 1 hour. PyrrolkJine (0.355ml) was added and sttning was 60 
continued for a further 24 hours at room temperature. Qlaclai acetic acid (0.5mt) waa added and the resulting 
mixture allowed to stand for 3 days then filtered and the filtrate was diluted with dichioromethane (30mt). The 
solution so obtained was washed with saturated aqueous sodium bicarbonate solution (2 x 20ml). aqueous 2N 
hydrochloric add (2 x 20ml). water and then brine (20ml each) and dried over magnesium sulphate, filtered and 
evaporated. The oil so obtained was subjected to dry flash chromatography on a bed of silica (ART7736 - 4cm €5 
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deep. 7cm diameter) eluting with a gradient of 650/a ethyl acetate in 60-80 petrol to IOOO/0 ethylacetate in 6O/0 
steps, 50ml elutlons at each concentration to give (2S,3R)-N-(2-benzyloxycarbonyIamino-3-methoxybuty- 
ryl)pyrrolidine (0.95g) as an oil. 

5 b) Allothreonine 0-methyl ether 

Sodium hydride (8.3g, 55^/o dispersion in mineral oil) was suspended in dry tetrahydrofuran (70ml) and 
stirred under an argon atmosphere whilst a suspension of N-tritylallothreonine sodium salt (6.61 g) in dry 
tetrahydrofuran (40ml) was added at -IS** over 15 minutes. After stirring for a further 45 minutes at -15'*, methyl 
iodide (2.4ml) was added and stirring was continued for 2 hours at -5°. An additional suspension of sodium 

10 hydride (6.3g, 55<Vo dispersion in mineral oil) In dry tetrahydrofuran (100ml) was added, followed by methyl 
iodide (3.1ml) and the reaction mixture stirred for 24 hours at room temperature. Water (300ml) was added 
cautiously with cooling and the resulting solution extracted with ether (2 x 100ml). The aqueous phase was 
adjusted to pH6 with glacial acetic acid at less than 10°, then extracted with ether (6 x 50ml). The combined 
organic extract was backwashed with water (20ml) , dried over sodium sulphate/filtered and evaporated to give 

15 a white foam (2.62g). This was treated with a 10% solution of glacial acetic acid in ethanol (20ml) and allowed 
to stand at room temperature for 2 days. The solid which precipitated was filtered off and the filtrate 
evaporated and partitioned between ether (5Qml) and water (100ml). Evaporation of the aqueous phase gave a 
further solid, shown to be identical to the first by thin layer chromatography. The two solids were combined to 
give crude ailothreonlne 0-methyl ether (0,94g). used directly in step (a). 

20 

c) N-Trityiallothreonine sodium salt 

L-allothreonine (21.25g) was suspended in dry dichloromethane (315ml) and trimethylsllyl chloride (79.3ml) 
was added and the stirred reaction mixture was heated to reflux for 20 minutes. After cooling at 20**. a solution 
of triethylamine (87.1ml) in dry dichloromethane (180ml) was added and the mixture heated to reflux for 45 

25 minutes then cooled to 0". Anhydrous methanol (10.8ml) in dry dichloromethane (45ml) was then added 
dropwise and the mixture allowed to obtain room temperature. Triethylamine (24.9mi) followed by trityl 
chloride (49.8g) was added over a total of 15 minutes and the reaction mixture stirred for 24 hours at room 
temperature. Methanol (36^1) followed by triethylamine (24.9ml) was added and the mixturB stirred for a 
further hour, then heated to reflux for 30 minutes. Evaporation of the solvent under reduced pressure gave an 

30 oily residue which was partitioned between aqueous &>/o citric acid (900mO and ether (900ml)/ethylacetate 
(500ml). IN aqueous sodium hydroxide solution (360ml) was added to the organic layer and the solid which 
precipitated was filtered off and dried In vacuo to give N-trftylallothreonine sodium salt (23^g) 

(2R.3R)-(2-Ben2yloxycarbonylamino-3-methylthiobutyryl)pyrrolidinB used as starting material in Example 57 
was obtained as follows:- 

35 a) (2S,3S)-1-BenzyIoxycart>onylamino-3-methyl-2-a2lridlnecarboxylic acid pyrrolidide (SOOmg) was dis- 
solved In a solution of methanethiol (19g) in dry dichloromethane (20ml) at 0** and boron trifluoride etherate 
(0.5ml) added. The reaction mixture was left at 20" in a stoppered vessel and excess methanethiol removed by 
bubbling argon gas through the solution, then evaporating under reduced pressure. The residue was 
redissotved in dichloromethane (30ml), washed consecutively with a saturated aqueous solution of sodium 

40 bicarbonate, water and brine (30ml each), dried over magnesium sulphate and evaporated to give an oil. This 
was subjected to dry flash chromatography on a bed of silica (ART7736 - 3cm deep. 5cm diameter) eluting with 
a gradient of 5X3^ 60-80 petrol In ethyl acetate to 100<Vb ethyl acetate in lOtVb steps, 2 x 20 ml elutlons at each 
concentration giving 12 fractions. Fractions 4-7 were combined and evaporated under reduced pressure to 
give (2R.3R)-(2-benzyloxycarbonylamlno-3-methylthlobutyryl) pyrrolidine (280g) as an oil which was used 

45 directly in the preparation of the compound of Example 57. 

b) (2S,3S)-1-Benzyloxycarbonylamino-0-methyl-2-a2iridtnecarboxyllc acid pyrroiidlde 
(2S,3S)-3-Methyl-2-aziridinecarboxylIc acid pyrrolidide (8.65g) was dissolved in dry chloroform (160ml) and 

cooled to 5". Triethylamlde (11.3mi) was added followed by benzyloxycarbonyl chloride (11.8ml) at 0-5** over 
SO 10 minutes with stinlng. After 3 hours at 20° the solution was washed with a 10<Vb aqueous solution of citric 
acid (2 x 100ml), water and then brine (100ml each) and dried over magnesium sulphate. Evaporation under 
reduced pressure gave an oil which afforded a white solid on trituration with 60-80 petrol. Recrystalllsatlon 
from ethyt acetate gave (2S,3S)-1-benzyloxycarbonylamlne-3-methyi-2-aziridlnecarboxyllc add pynrolldlde 
(11 .2g) m.p. 116-1ir. 

S5 

c) (2S.3S)-3-Methyt-2-a2lridinecari3oxylic acid pyrroiidlde. 

Methyl (2S,3S)-1-trityl-3-methyl-2-aziridinecarboylate (35.6g), prepared by the method of K. Okawa and K. 
Nakajuna. Blopolymers. pages 1811-1821 (1981), was dissolved In a mixture of chloroform (40ml) and 
methanol (20ml) and cooled to -10°. Trtfluoroacetic acid (60ml) was added dropwise with stirring and the 

60 reaction mixture allowed to attain room temperature (20°) and left for 3 hours. Evaporation of the solvent 
under reduced pressure gave a residue which was dissolved In water (1CX)ml) and adjusted to pH8 with solid 
sodium bicarbonate. After extraction wtth dichloromethane (6 x 100ml). the combined organic phases were 
evaporated to low bulk (40ml) under reduced pressure at 20° and methanol (50ml) added. The solution was 
slowly distilled through a VIgreux column (250mm) until the head temperature rose above 64°. The methanoiic 

65 solution remaining In the distillation pot was treated with pyrrolidine (30ml), flushed with argon and heated to 
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reflux under an argon atmosphere for 18 hours. After removal of the solvent in vacuo the residuaJ oil was 
dissolved in ether and a small amount of Insoluble material filtered off. Evaporation of the filtrate gave an oil 
which crystallised on standing to yield (2S,3S)-3-methyl-2-razlridinecarboxyllc acid pyn-oiidide {8.74g) 
m.p. 4^53°. 

(2S,3R)-(2-t-Butyioxycarbonylamino-3-morphollnobutyryl)pyrrolldlne used as starting material in Example 5 
58 was obtained as follows :- 

a) (2S,3S)-1-t-ButyloxycariDonylamino-3-methyI-2-a2iridinecarboxylic acid pyn-olldide (1g) was dissolved in 
dry chlorofonm (3ml) and morphoHne (3ml) added. After standing at 20° for 24 hours the solvent was 
evaporated and the residue heated to 70° for 18 hours on an oil bath. Excess morphoilne was removed by 
evacuating at 0.5 mm Hg pressure for 4 hours and the residue triturated with methanol (5ml). The solid so io 
formed was filtered off and the filtrate evaporated and redlssolved In hot ethyl acetate (10mi) then cooled and 
filtered. The filtrate gave (2S,3R)-(2-t-butyloxycarbonylamlno-3-morpholinobutyryl) pyrrolidine (1.2g) as an oily 
solid after evaporation under reduced pressure. 

b) (2S,3S)-1-t-Butyloxycarbonylamino-3-methyl-2-aziridinecarboxylic acid pynrolidlde . 15 

(2S.3S)-3-Methyl-2-aziridlnecarboxyllc acid pyrrolidlde (8.0g) was dissolved in 1 .2-dimethoxyethane (160ml) 
and cooled to 0^° and di-t-butyl dicarbonate (16.7g) in solution In 1,2-dlmethyoxyethane (70ml) was added 
over 10 minutes with stirring. The reaction was allowed to attain room temperature (20*) and stirred for a 
further 2 1/2 hours. The reaction mixture was evaporated under reduced pressure to give an oil which was 
subjected to dry flash chromatography on a bed of silica (ART T136 - 10cm deep, 15cm diameter), elutlng with 20 
a gradient of lOP/b ethyl acetate in 60-80 petrol to 100*^5 ethylacetate In 100/0 steps. 100ml elutlons at each 
concentration, to give (2S,3S)-1-t-butyoxycarbonylamino-3-methyl-2-aziridine carboxyllc acid pyrrolidlde 
(10.0g) as an oil. used directly In Stage (a). 

(R.S)-N-[2-(3,4-Dimethoxyphenyl)-2-methylamlnoethyl]pyrrolldlne used as starting material in Examples 
59-61 was obtained as follows:- 25 

a) A solution of (R.S)-N-methoxycarbonyl-2-(3,4-dImethoxyphenyl)glycine pyrrolidlde (4,1g; 0.0127mol) In 
tetrahydrofuran (33mi) was added dropwlse to a stirred suspension of lithium aluminium hydride (1.44g; 
0.037mol) In tetrahydrofuran (33ml) while cooling In an Ice-bath. When the addition was complete the cooling 
bath was removed and the reaction mixture allowed to warm to ambient temperature. It was then heated at 
54*0 for 3 hours using an oil-bath. 30 

After cooling, saturated aqueous sodium hydrogen carbonate solution was added dropwise until a white 
filterable preclplate was obtained. The aluminium salts were filtered off and the filtrate evaporated to dryness. 
The residue was dissolved In ethyl acetate (1Q0ml) and the resulting solution washed with 2M aqueous 
hydrochloric acid (2 x 100ml). The combined aqueous extracts were washed with ethylacetate and then 
basified to pH1 1 with (30<Vb) aqueous sodium hydroxide solution. The basic aqueous phase was extracted with 35 
ethylacetate (2 x 100ml). The combined organic extracts were washed, successively, with water and saturated 
aqueous sodium chloride solution and finally dried over magnesium sulphate. Evaporation to dryness gave 
(R.S)-N-[2-(3,4-dimethoxyphenyl)-2-methylaminoethyl]pyrrolldine as a pale yellow oil (3.5g). 

b) (R.S)-N-Methoxycartx)nyl-2-(3,4-dlmethoxyphenyl)glyclne pyrrolidlde 40 
A solution of (R.S)-N-methoxycarbonyl-2-(3,4-dlmethoxyphenyl glycine (4.3g; 0,0168mol) In ethyl acetate 

(50ml) was treated with N,N'-carbonyldilmldazole (3.4g; 0.02mol) and the mtxturd~stinred for one hour at 
ambient temperature. Pyrrolidine (1.7ml; 0.02mol) was added and the mixture stirred at antbient temperature 
ovemight. 

The reaction mixture was diluted with water and extracted with ether (2 x 100ml). The combined ether 45 
extracts were washed successively with 2M aqueous hydrochloric actd, water, saturated aqueous sodium 
chloride hydrogen carbonate solution, water and saturated aqueous sodium solution. The ether solution was 
dried over magnesium sulphate and evaporated to dryness to give (R,S)-N-methoxycarbortyl-2-(3,4-dlnrmth- 
oxyphenyDpyrrolIdlde. 

50 

c) (R,S)-N-Methoxycarbonyl-2-(3,4-dlmethoxyphenyl)glyclne . 
N-methoxycart>onyl-2-hydroxyg}ycine (11.0g; 0.06mol) was added to a mixture of gtacial acetic add (52ml) 

and concentrated sulphuric acid (5.8ml) and the resulting solution was stirred at ambient temperature undr an 
argon atmosphere. 1 i-Dlmethoxybenzene (9.4ml ; 0.073mol) was added portlonwise, keeping the temperature 
below 25'' C. and the mixture was then stirred at ambient temperature ovemight. 55 

The reaction mixture was poured into a mixture of ice and water ( 300ml) and then extracted with 
ethylacetate (2 x 200ml). The combined organic extracts were washed, successively, with water and saturated 
aqueous sodium chloride and then finally dried over magnesium sulphate and evaporated to dryness to give a 
brown oil which crystallised on standing. Recrystalllsatlon from ethand gave 2(R,S)-N-methoxycart>cnyl- 
2-(3,4-dlmethoxyphenyl)glycine as a white crystalline solid (4.6g), m.p. 134-136°C. 60 

(R.S)-N-[2-(4-Hydroxymethylphenyl)-2-methylaminoethyripyrroHdlne used as starting material In Example 
62 was obtained as follows :- 

a) ft-om (R,S)-N-ethoxycarbony1-2-(4-hydroxymethylphenyl)glycine pyrrolidlde In a similar manner to that 
described in Examples 59-61 which was prepared fi-om 2-(R,S)-N-ethoxycarbony»-2-(4-hydroxymethylphe- 
nyl)gtyclne also In a similar manner to that descrit>ed in Examples 59-61. 65 
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b) (R,S)-N-Ethoxycarbonyl-2-(4^hydroxymethylphenyl)glycin9. 

A suspension of 2(R.S)-N-ethoxycarbonyl-2-(4-chloromethylphenylglycine (13.0g; 0.048mol) in water 
(250ml) was made strongly alkaline by the addition of aqueous sodium hydroxide solution {30Wo; 10ml) and the 
5 resulting solution allowed to stand at ambient temperature overnight. A fine white solid precipitated and this 
was removed by filtration. The filtrate was acidified to pH3 with concentrated aqueous hydrochloric acid and 
the oily product extracted Into ethylacetate (2 x 250ml). The combined ethyl acetate extracts were washed 
successively with water and saturated aqueous sodium chloride and then dried over magnesium sulphate and 
evaporated to give (R.S)-N-ethoxycarbonyl-2-{4-hydroxymethylphenyl) glycine as a pale yellow oil (8.8g). 

10 

c) (R,S)-N-Ethoxycarbonyl-2-(4-chloromethylphenyl) glycine . 

A mixture of N-ethoxycarbonyl-2-hydroxyglyclne (16.3g; O.IOmol) and benzyl chloride (52.8g; .0.40mol) 
dissolved In anhydrous methanesulphonic acid (100ml} was stirred at ambient temperature for 48 hours. 

The reaction mixture was poured onto Ice and then extracted with ethyl acetate (2 x 250ml). The combined 
15 organic extracts were washed 3 times with water followed by saturated aqueous sodium chloride solution. The 
organic phase was dried over magnesium sulphate and the solvent removed In vacuo. Further rotary 
evaporation under high vacuum was required to remove excess benzyl chloride. 

The crude product was chromatographed on silica gel (Merck Kelselgel 9385; 200g), eluting with 
dichloromethane followed by choroform. The eluant contained further excess benzylchloride. The column was 
20 then eluted with a mixture of chloroform and methanol in the proportion (49:1). gradually Increasing the 
proportion of methanol to (9:1). The fractions containing the product were combined and evaporated to give 
(R,S)-N-ethoxycarbonyl-2-(4-chloromethylphenyl)glycine as a clear oil (13.0g). 

3-Benzisoxazolylacetic acid used as starting material in Example 63 was obtained as In e.g. Joumal of 
Heterocyclic Chemistry, 1969. 6, page 279-. 2-Benzoxazolyl acetic acid used as starting material in Example 64 
25 was obtained as in eg. Justus Liebig's Ann.Chem. 1939, 537 , page 53-. 2-Benzimidazolylacetic acid used as 
starting material in Example 65 was obtained as in eg. Joumal of the American Chemical Society, 1943. 65, 
page 1072-. 

2-(5-Ruoro)benzimidazolyiacetic acid used as starting material for the compound of Example 66 was 
prepared as follows:- 

30 a) A solution of 2-(&-f1uoro-benzImldazoly[methy1 cyanide (1.1 5g) In cone H2S04 (5.2ml) and water (5.2ml) 
was heated under reflux in an Inert atmosphere for 3 hours. The pH of the cooled solution was then adjusted to 
about pH5.5 where the title compound crystallised In essentially quantitative yield m.p. 96-99''C, resolidifies, 
re-melts 175-176*' C. 

b) 2-(5-fluoro)benzimldazolyimethyl cyanide . An Intimate mixture of 4-fIuoro-1,2-phenylenediamIne (5g) and 
35 cyanacetamldb (6.7g) was placed in an oil bath at 160°C and over a 15 minute period the temperature was 
raised to SIO^'C. The mixture was then cooled and dissolved in ethyl acetate. The ethyl acetate solution was 
filtered, washed with water, dried and evaporated to dryness to yield a solid which was recrystallised from 
aqueous methanol using decolourising charcoal. This solid was the above cyanide^ m.p. 162-163*'C. 2-(5-f]u- 
oro)benzisoxazolylacetic acid used as starting material In Example 67 was obtained from 2-benzlsoxaxoly- 
40 lacetic acid according to the method of Collect. Czech.Chem.Commun. 1964, 29, page 1035-. The starting 
acetic acid derivative of Examples 68 and 69 was lifcewise obtained. 

Example 70 

45 (R.S)-N-[2-(3,4-Dlchlorophenylacetamido)-2-(3.4^ihydroxyphenyl)ethyl]pyrrolidine hydrobromlde . 

The compound of Example 61 vis. (RS)-N-[2-(3,4-dichlorophenyiacetamido)-2-(3.4<iimethoxyphenyl)ethyO- 
pyrroiidlne hydrobromlde (2.3g) was dissolved in dichloromethane (300ml) and stirred in an ice bath under an 
argon atmosphere. Boron tribromlde solution (1M solution in dichloromethane, 9.3ml; 0.(X)934mol) vras added 
and the mbcture stirred at O^C for 1 hour. It was allowed to warm to room temperature and stirred overnight. 

SO Methanol (50ml) was added and the mixture stirred for 1 hour, and then evaporated to dryness. The residue 
was again treated with methanol (50ml) and re-evaporated. This process was repeated 3 times and finaity the 
residue was crystallised from methanol to give (R,S)-N-[2-(3.4-dichlorophenylacetamido)-2-(3,4-dihydroxy- 
phenyl)ethyl]pyrrolidine hydrobromlde as white crystals, (1.5g) m;p. 234-235° C. 

55 Exampio 71 

(2S)-N-[2-(N-Methyl-3.4-dichiorophenylacetamido)-4-hydroxybutyi3 pyrrolidine oxalate 

(2S)-N-[2-(N-Methyt-3,4-dichlorophenyl-acetamido)-4-(3,4-dichlorophenyiacetoxy)butyl]pyrrolidine oxalate 
(1.73 g) [prepared as described below] was dissolved in methanol (100 ml) and a standardised aqueous 

&) solution of 1M sodium hydroxide (20.2 ml) added. The reaction mixture was stirred for 18 hours at room 
temperature and evaporated to dryness. The residue was partitioned between saturated aqueous sodium 
carbonate solution (50 ml) and ethyl acetate (50 ml) and after separating, the aqueous layer was washed with 
ethyl acetate (2 x 50 ml). After drying over sodium sulphate the combined organic layers were evaporated to 
give a gum, which was treated with oxalic acid (0.71 g) In ethyl acetate (25 ml). The resulting solid was filtered 

65 and recrystallised from ethyl acetate (30 ml) to giv a white solid 2.2 g rrup. 134-136**. 
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(2S)-N-[2-(N-Methyl-3,4-dIchlorophenylacetamido)-4-(3.4-dichlorophenyfacetoxy) butyl] pyrrolidine oxalate 
used as starting material was obtained as follows:- 

(a) (2S)-(2-Methylamino-4-hydroxybutyl)-pyn'o(ldlne. 

(2S)-N-(2-Benzyloxycarbonylamino-3-t*-butyloxycarbonylproplonyl) -pyrrolidine (5.36 g) was dissolved in dry 5 
tetrahydrofuran (THF) (70 mi) and added dropwise to a stiaed suspension of lithium aluminium hydride (2.37 g) 
In THF (30 ml) over 15 minutes. After stirring at room temperature for 18 hours a further portion of lithium 
aluminium hydride (0.8 g) was added and the reaction mixture stin-ed for a further 24 hours. An argon 
atmosphere was maintained throughout. The reaction mixture was cooled to 0-6** and stin-ed whilst a 
saturated solution of sodium cart)onate in water was added dropwise to destroy excess reducing agent. After io 
the addition of ether (50 ml) and stirring for a further 5 minutes the precipitate so formed was filtered off and 
the filtrate evaporated to dryness. The residue was partitioned between 2N aqueous hydrochloric acid (70 ml) 
and ether (100 mi) and the aqueous layer separated, backwashed with ether (50 mi) then basified to pH13 by 
the addition of 30<Vb aqueous sodium hydroxide solution and extracted with ether (4 x 50 ml). The final ether 
extracts were combined, dried over anhydrous potassium cartx^nate, filtered and evaporated to give an oil 1 .8 is 
g which was used without purification \r\ the next stage. 

b) (2S)-N-[2-(N-Methyl^.4-dichiorophenylacetamldo)-4-(3.4-dichlorophenylacetoxy)butyi] pyrrolidine oxalate. 

(2S)-(2-Methyiamino-4-hydroxybutyi)-pyrroIidlne (1.73 g) was dissolved in dry dichloromethane (25 ml) and 
triethylamine (1.54 ml) added. The reaction mixture was stirred and cooled to O-S* In an ice/water bath whilst 20 
3,4-dichlorophenylacetyl chloride (4.72 g) was added dropwise In dichloromethane (5 mi) over 2 ntinutes. After 
a further 10 minutes the reaction mixture was allowed to attain room temperature and left for 2 hours, stirring 
throughout. The solvent was evaporated In vacuo and the residue partitioned between water (20 ml) and ethyi 
acetate (50 mi). Aqueous sodium hydroxide solution was added until the pH of the aqueous layer reached 
pH11.5. The organic layer was separated, backwashed with saturated aqueous sodfum carbonate (50 ml), 25 
dried over sodium sulphate, filtered and evaporated to give a gum. This was subjected to flash 
chromatography on silica (Art 3385 230-400 mesh; 0.040-0.063 mm) eiuting with aqueous ammonia (specific 
gravity 0.91)/ methanol/dichlorometiiane (1/9/290) to give a brown gum. Treatment at this with oxalic acid 
(0.86g) in ethylacetate (30 ml) gave a crystalline white solid on standing 4.75 g m.p. 108.5-109.5. 

30 

Example 72 

(R,S)-N-[2-(N-Methyl-3,4-dichiorophenytacetamido)-3-(4-hydroxyphenyl]propyl]pyrroHdlne hydrochloride 

The compound of Example 22 (1 .4 g) was suspended in 95<Vb trrfluoroacetic acid (25 mi) and stirred at room 
temperature for 2 hours. The reaction mbcture was evaporated to low bulk and poured Into a saturated 35 
aqueous solution of sodium bicarbonate (30 nr^) and extracted with ether (3 x 30 ml). The combined organic 
phases were backwashed with water (30 ml), dried over magnesium sulphate, filtered and the evaporated 
residue was dissolved in ether (30 ml) and treated with ethereal hydrogen chloride to give a white precipitate, 
isolated by filtration 0.55 g m.p. 238-240**. 

40 

Example 73 

(2R,3R)-N-[2-(N-Methyi-3,4Kiichiorophenyiacetamldo)-3-hydroxybutyi]pyn'olidine. 

The compound of Example 18 (0.45 g) was dissolved In lO^Vb aqueous trffluoroacetic acid and stood at room 
temperature for 1 hour. The reactton mixture was evaporated to low bulk and basified by the addition of 45 
aqueous 2N sodium hydroxide solution (15 mi), then extracted with ether (3 x 20 mi). The combined organic 
extracts were dried over sodium sulphate, filtered and evaporated to give an oil which crystallised on standing. 
Trituration with n-pentane/ethylacetate (10 mi; 20/1) gave the title free base as a white crystalline solid 0.24 g 
m.p. 98-100^ 

SO 

Example 74 

(2R,S)-N-[2-(N-Methyi-3,4-dichlorophenylacetamido)'4^ethyi3ulphinylbutyi]pyrroikilne oxalate 

A stirred solution of the compound of Example 6 (0.425 g) in dry dichloromethane (10 ml) was cooled to -30** 
and a solutton of S&Vo m-chloroperbenzoic acid (0.218 g) in dry dichloromethane (2 ml) added dropwise. ss 
Stining was maintained for a further 0.5 hr at -30" and the reaction mixture allowed to warm to ambient 
temperature. After washing with a saturated aqueous solution of sodium bicart>or>ate (4 x 10 ml) the aqueous 
extracts were backwashed with dichloromethane (3 x 10 ml) and the combined organic layers dried over 
sodium sulphate, flitered and evaporated to give a colourless viscous on. This was treated with oxalic acid 
(0.102 g) In ethyi acetate (10 ml) and the oily deposit formed was triturated with ethyi acetate (10 ml) at -50**. 60 
The solid so obtained was filtered off (0.3 g) m.p. 118-121° (decomposition). 

Example 7S 
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(R.S)-N-[2-(N-Methyl-3,4-dichlorophenylacetamido)-2-(3-aminophenyl)-ethy!l pyrrolidine hydrochloride 

(R.S)-N-[2-(N-Methyl-3,4-dichlorophenylacetamido)-2-(3,4-dichlorophenylacetamido)phenyl-ethyl] pyrro- 
lidine (prepared as described below) (34 g) was refluxed in 20:80 water: ethanol (by volume) (200 ml) 
containing sodium hydroxide pellets (20 g) overnight. The mixture was evaporated under reduced pressure to 
5 remove most of the ethanol and then extracted with ethyl acetate. The organic layer was washed with water 
and then brine and finally dried (MgS04) and evaporated to give an oil, yield : 21.0 g. 

A sample with ethereal hydrogen chloride gave a white solid (dihydrochloride) m.p. 248-9". (methanol/ethyl 
acetate). 

(R.S)-N-[2-(N-Methyl-3.4-dichlorophenyIacetamido)-2-(3,4-dichlorophenylacetamido)phenyl-ethy!]pyn'o- 
10 lidine used as starting material was obtained as follows:- 

a) (R,S)-N-(2-methoxycari3onylamino-2-(3-amlnophenylacetyl)pyrrolldine. 

N-Methoxycarbonyl-(R.S)-3-nitrophenylgtycine pyrrolidide (15.0 g) (prepared by protecting 3-nltrophenyl- 
glyctne in conventional manner and subsequent reaction of the protected compound with pynrolidlne in similar 
15 manner to that described in Example la] was dissolved In glacial acetic acid (200 ml). 3-nltrophenylglycine may 
be prepared by the method of Srild and Kjaer, Acta. Chim. Scand. 1963, 17, page 2394. 

The catalyst (iOo/o Pd/C) (2.0 g) was added and the mixture was stirred at room temperature under a 
hydrogen atmosphere until uptake of the gas was complete. The hydrogen atmosphere was flushed away with 
argon and the mixture filtered through celite to grve a clear solution. This was evaporated and then azeotroped 
20 several times with toluene to remove the last traces of acetic acid to give an oil which slowly crystallised (14.5 
g) m.p. 147-9° (Isppropanol). 

(R,S)-N-[2-(N-methyl-3,4-dlchlorophenylacetamldo)2-(3,4-dlchlorophenylacetamido)phenyl-ethyllpyrroiidine. 
i5 (R,S)-N-(2^methoxycarbonyiamino-2-(3-amlno-phenylacetyl)pyrrolldine (14.3 g) was disso^ed In dichloro- 
methane (1200 ml) and 3,4-dichlorophenylacetyf chloride (29.2 g) was added slowly with ice cooling to the 
stirred solution. After completion of the addition the mixture was stirred for 3 hours at room temperature. The 
solvent was evaporated and the residue was triturated with ether and filtered to give an off white solid 34.0 g 
m.p. 249-261" (methanol/ethyl acetate). 

30 

Example 76 

(^)-N-[2-(N-Methyl^,4-dichlorophenylacetamldo)^acetoxybutyt]pyrrolidlne hydrochloride 
A stirred solution of the free base of the compound of Example 67 (0.5 g) in dichloromethane (10 ml) was 
3S cooled to +5** and treated with acetyl chloride (111 ^1). The solution allowed to warm to room 
temperature and then stirred overnight. The solvent was evaporated In vacuo and the residue triturated with 
ether. The resulting solid was collected and washed with ether. The crude product was purified by 
recrystallisation from ethyl acetate containing a trace of methanol. Yield (0.42 g) mp 170-171**. 

40 Example 77 

(R,S)-N-[2-(N-Methyi-3,4-dlchlorophenylacetamldo)-2-(4-methylsulphonylphenyl)ethyl] pyrrolidine 
hydrochloride 

A stinred solution of the compound of Example 31 (0.6 g) in anhydrous trifluoroacetic acid (2.5 mi) was 
45 cooled to +5° using an ice/water bath. This solution was treated with peroxytrifluoroacetic add (0.67 ml) 
prepared In the manner described in J. Org. Chem. 47, 3774-7, (1982) using SO^Vo hydrogen peroxide (8.6 ml) 
and trifluoroacetic acid (25 ml). The mbcture was stirred at room temperature overnight and then evaporated to 
dryness. The crude residue was purified using column chromatography ("Merck Kieselgel 9385" eluting with 
9:1 dichloromethane/methanol containing 1<^ aqueous ammonia solution (specific gravity 0.880). Evaporatk^n 
50 of the combined fractions containing the pure product gave an oil which was crystallised as the hydrochloride 
salt in ether by addition of ethereal hydrogen chloride. (Yield 0.32 g) mp 216-218°. 

Example 78 

SS (R,S)-N-[2-(N-Methyl-3,4-dtehlorophenyiacetamldo)-2-(4-methylsulphinylphenyl]ethyl]pyrroli 
hydrochloride 

Using a procedure similar. to that described in Example 77 , the compound of Example 31 (0.6 g) was treated 
with peroxytrifluoroacetic acid (prepared as in Example 60) (0.33 ml) at +5° and stirred for 2 hours. The crude 
product was purified as in Example 77 to give a white solid (0.35 g) mp 210-212**. 

60 

Example 79 

(R,S)-N-[2-(N-Methyl-3,4-dlchlorophenytacetamido)-2-(3-propoxyphenyl)ethyl]pyaolidine hydrochloride 
The free base of the compound described in Example 26 (0.488 g) in 2 ml toluene and 5 ml DMF was stirred 
65 for 1 8 hours at ambient temperature with 0.207 g anhydrous potassium carbonat and 255 mg 1 -lodopropane. 
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and then for 5 hours at 60°. the mixture was diluted with water and the product extracted with ethyl acetate. 
After washing, drying and evaporating 0.42 g of a pale yellow oil was obtained. This was dissolved In 
Isopropanol and treated with ethereal HCt. Evaporation gave a solid which was recrystalllsed from ethyt 
acetate/ether mp 146° (yield 0.14 g). 

5 

Example 80 

(R.S)-N>[2-(N-Methyl-3,4-dichlorophenytacetamido)-2'(3-acetamidophenyl)ethyl]pyrrolldlne hydrochloride. 

A stirred solution of the free base of the compound of Example 75 (0.4 g) in dichloromethane (5 ml) was 
treated with a solution of acetyl chloride (0.1 ml) in dichloromethane (2 ml) with ice-cooling. The mixture was 10 
stirred for one hour at room temperature and evaporated to dryness. The solid residue was recrystalllsed from 
ethyl acetate containing methanol to give an amorphous solid, 0.25 g mp 231-2°. 

Examples 81-90 

The following compounds of general formula I (wherein Is 3,4-dichlorophenyl, is methyl. X is -CH2- and 15 
-NR^R^ and R^ are as defined below) were prepared in a similar manner to that described in Example 1. Thus 
compounds of formula Vll (wherein Y is COOH, P represents a benzyloxycarbonyl group and R^ Is as defined 
below) are reacted with the amine R^R^NH (In wfiich -NR^R^ is as defined below to yield a compound of 
formula VI (wherein -NR^RS and R^ are as defined below). The compound of fomiula VI obtained is reduced 
with lithium aluminium hydride to yield a compound of formula V (In which R^ Is methyl and -NR^R^ and R^ are 20 
as defined below). The compound of formula V thus obtained Is then reacted wHh a compound of formula 
RI-X-COCI (in which X represents -CHa- and R^ is 3,4-dichlorophenyl) to yield the indicated compound of 
formula 1. 
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N-lsopropylmethytamine, used In the synthesis of Example 89. was prepared according to the method of 
N.A. ShaHc, H.Oelschlaeger, and D. Rothley: Arch.Pharm. 314, 644-646, (1981). 
The compounds of Example 81-90 were all obtained In the &-stereolsomeric form. 

Examples 91-94 

(wherein R^ Is methyl, X Is -CH2-. -NR*R5 Is dettaS-pyn-oilnyl and R^ and R3 are as defined below) were 
prepared in a similar manner t that described In Example 1. Thus compounds of formula Vll (wtTereIn Y Is Qg 
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COOH, P represents a benzyloxycarbonyl group and is as defined below) are reacted wrth delta^-pyrroline 
to yield a compound of formula VI (wherein -NR^R^ represents a delta^-pyrrolinyl group and R^ is as defined 
below). Tbe compound of formula VI obtained is reduced with lithium aluminium hydride to yield a compound of 
formula (In which R2 Is methyl, -NR^R^ represents a delta^-pyn^olinyl group and R^ is as defined below). The 
5 compound of formula V thus obtained In then reacted with a compound of formula R''-XCOCI (in which X 
represents -CH2- and R'' is as defined below) to yield the indicated compound of formula I. 
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91 I 3,4— dichlorophenyl I methyl I 

92 I A (trlfluoromethyl) phenyl I methyl I 

93 I 4— bromophenyl I methyl I 

94 I 3,4-dlchlorophenyl I phenyl I 

\ I L 



I I 
HCl I 208-2101 
HCl I 221-2231 
HCl I 199-2021 
HCl I 214-2161 
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All the compounds of Examples 91-94 were obtained in the S-stereoisomeric form. 
Example 95 

(2S)-N-[2-(3.4-Dichlorophenylacetamido)-3-methylbutyO-pyrroHdine hydrochloride (2S)-N-[2-(3,4-dichloro- 
phenylacetamido)-3-methylbutyryl] pyrrolidine (residue from (b) below) was taken up in dry tetrahydrofuran (36 
ml) and treated with a 1 M solution of borane in tetrahydrofuran (24.0 ml) under argon at room temperature over 
20 minutes. The mixture was heated under reflux for 3 hours, cooled to room temperature, treated with 
methanol (25 ml) over 5 minutes, and heated under reflux for 4 hours. The solution was evaporated to dryness, 
the residue chnomatographed on alumina (Woelm N-32-63) and eluted with SXfih ethyl acetate in petrol ether 
(b.p. 60-80**). The product containing fractions were combined, evaporated to dryness, the residue treated 
with ethereal HCl, evaporated to dryness and the residue crystallised from methanol/ethyl acetate to give 
(2S)-N-{2-(3.4-dichiorophenyIacetamido)-3-methylbutyl]pynroIidine hydrochloride, 0.25 g, m.p. 189-190**. 

(2S)-N-{2-(3,4-dichlorophenyIacetamIdo)-3-nriethyibutyryl] pyrrolidine used as starting material was obtained 
as follows:- 

(a) (2S)-N-(2-amlno-3-methylbutyryl) pyrrolidine hydrochloride 

N-t-butoxycarbonyl-S-vallne (43.4 g ) was dissolved in dry dichioromethane (500 ml) at 0^** and 
1-hydroxybenztriazole (33,7 g) was added to the solution. Pynrolidine (15.6 g) was added and the mixture 
stirred at 0-5** for 10 minutes, then treated with a solution of dicyclohexylcarbodiimide (46.3 g) in dry 
dichioromethane (250 ml) over 15 minutes. The mixture was stirred at 5** for 16 hours, filtered and the filtrates 
evaporated to dryness. The residue was talcen up in ethyl acetate (250 ml), washed with water (1 x 150 mi), 
saturated sodium bicarbonate solution (2 x 150 ml), IN citric acid solution (1 x 100 mi), water (1 x 200 mi), the 
organic layer dried over sodium sulphate and evaporated. The residue was treated with 2N HCl in ethyl acetate 
(300 ml) and stirred at room temperature for one hour. The solution was evaporated to dryness and the residue 
crystallied from methanol-ethyl acetate to give (2S)-N-(2-amino-3-methyIbutyryl)pyrrolidfne hydrochloride, 
28.2 g. m.p. 17^-179^ 

(b) (2S)-N-[2-(3.4-dlchlorophenylacetamldo)-3^ethyibutyryl]pyrroildlne 
(2S)-N-(2-amIno-3-methylbutyryl)pyrrolidine hydrochloride (1.61 g) and triethyfamlne (1.74 g) were 

dissolved in dry dichioromethane (20 ml) at 0-5**. The mixture was treated with a solution of 
3.4-dichlorophenytacetyl chloride (1 .92 g) in dry dichioromethane (20 ml) at 0-5** over 10 minutes. The mixture 
was stirred at room temperature for 1 hour, evaporated to dryness, the residue taken up in water (20 ml) and 
extracted with ethyl acetate (3 x 20 ml). The combined organic extracts were washed with IN aqueous 
hydrochloric acid (1 x 20 ml), water (1 x 20 mi), saturated sodium bicarbonate solution (2 x20 ml), water (2 x 20 
mi), brine (1 x 20 ml), the organic layer dried over magnesium sulphate and evaporated to give 2.6 g 
(2S)-N-[2-(3,4-dichlorophenylacetamido)-3-methyIbutyryi]pyrrolidine. 
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Example 96 

(2S)-N-[2-(N-Ethyl-3,4-dichlorophenylacetamido)-3-methyibutyl]pyiTolidine oxalate. 

(2S)-N-(2-Ethylamino-3-nriethylbuty1)pyrTolIcline (residue from (a) below) was dissolved In dry dichlorometh- 
ane (10 ml) at 0-5** and treated with a solution of 3,4-dlchloro phenylacetyl chloride (0.89 g) in dry 5 
dichioromethane (10 ml) at 0-5" over 5 minutes. The mixture was stirred at room temperature for 1 hour, 
evaporated to dryness, the residue taken up in water (10 ml) and extracted wtth ethyl acetate (3 x 10 ml). The 
combined organic extracts were washed with saturated sodium bicarbonate solution (2 x 10 ml), water (2x10 
ml) brine (1 x 10 ml), the organic layer dried over sodium sulphate and evaporated. The residue was 
chromatographed on alumina (Woelm N-32-63) and eluted with lOO/o ethyl acetate in petrol ether io 
(b.p. 60*^-80°). The product containing fractions were combined, evaporated to dryness, the residue treated 
with ethereal oxalic acid, evaporated to dryness and the residue crystallised from methanol/ethyl acetate to 
give 0.56g (2S)-N-(2-(N-Ethyl-3.4-dichlorophenyIacetamido)-3-methylbutyl]pyrrolidlne oxalate, m.p. 166-167". 
(a) (2S)-N-(2-Ethylamlno-3-methylbutyl) pyrrolidine used as starting material was obtained as follows :- 
(2S)-N-(2-amino-3-methylbutyryl) pyrrolidine hydrochloride (2.07 g) and triethylamlne (2.24 g) were dissolved 15 
in dry dichioromethane (25 ml) at 0-5". The mixture was treated with a solution of acetyl chloride (0.86 g) in dry 
dichioromethane (10 ml) at 0-5" over 10 minutes. The mixture was stirred at room temperature for 1 hour, 
evaporated to dryness, the residue taken up in water (25 ml) and extracted with ethyl acetate (3 x 25 ml). The 
combined organic extracts were washed with 1N aqueous hydrochloric acid (1 x 25 ml), water (1 x 25 ml), 
saturated sodium bicarbonate solution (2 x 25 ml), water (2 x 25 ml), bririe (1 x 25 ml), the organic layer dried 20 
over magnesium sulphate and evaporated. The residue was taken up in dry tetrahydrofuran (20 mi) and added 
over 10 minutes to a suspension of lithium aluminium hiydride (0.3 g) In dry tetrahydrofuran (20 ml) at 0-5" 
under argon. The mixture was stirred at room temperature under argon for 16 hours, treated with water (0.3 
ml). ^S^/o aqueous sodium hydroxide solution (0.9 ml), water (0.3 ml). Altered, and the filtrates evaporated to 
dryness to give 0.67 g (2S)-N-(2-EthylamIno-3-mettTylbutyl)pyn'oIIdIne. 25 

Example 97 

(2S)'N-[2-(N-lsopropyl-3,4-dtohlorophenylacetamkio)-3-methyibutyn pyrrolidine . 

(2S)-N-(2-lsopropyiamino-3-methylbutyl)pyrrolidine (residue from (b) below) was taken up in dry 30 
dichioromethane (20 ml) at 0-5" and treated with a solution of 3.4-dk:hlorophenyl acetyl chloride (1 .75 g) In dry 
dichioromethane (20 ml) at 0-5" over 10 minutes. The mixture was stirred at room temperature for 1 hour, 
evaporated to dryness, the residue taken up In water (20 mi) and extracted wtth ethyl acetate (3 x 20 mi). The 
combined organic extracts were washed wtth saturated sodium bicarbonate solution (2 x 20 ml), water (2 x 20 
ml), brine (1 x 20 ml), the organic layer dried over sodium sulphate and evaporated. The residue was 35 
chromatographed on alumina (Woelm N32-63) and eluted with 5^ ethyl acetate In petrol ether (b.p. 60" -80"). 
The product containing fractions were combined and evaporated to give 0.45 g (2S)-N-[2-(N-lsopropyl-3,4-dI- 
chlorophenyiacetamIdo)-3-methylbutyi]pyn'olldlne (M + H)+ - 385. 

(2S)-N-(2-lsopropylamino-3-methylbuty1)-pyrrolidlne used as starting material was obtained as follows :- 

40 

(a) (2S)-N'(2*Amlno-3-methyibutyl) pyrrolidine 
(2S)-N-(2-Amino-3-methylbutyryl)pyrrolidine hydrochloride (41.3 g) was dissolved In water (200 ml). The 

solution was treated with 5N sodium hydroxide solution (44 mi) and extracted with ethyl acetate (3 x 250 ml). 
The combined organic extracts were dried over sodium sulphate and evaporated. Ihe residue was taken up In 
dry tetrahydrofuran (200 ml) and added over 1.5 hours to a suspension of lithium aluminium hydride (7.5 g) In 45 
dry tetrahydrofuran (200 ml) at 0^" under argon. The mixture was stirred at room temperature for 16 hours, 
treated with water (7.5 ml), 15<^ aqueous sodium hydroxide solution (22.5 ml), water (7.5 ml), filtered, and the 
filtrates evaporated to dryness. The reskJue was distilled to give 10.0 g (2S)-N-(2-amlno-3-methyibutyl)pyn'o- 
lidine b.p. - 83-85" at 7.5 mm. 

50 

(b) (2S)-N-(2-l3opropylamlno-3-methyibutyi) pyrrolidine 
(2S)-N-(2-Amino-3-methylbutyl)pyrrolldlne (1.0 g) and dry acetone (0.72 g) were dissolved In dry 

tetrahydrofuran (10 ml) at 0^". The solution was treated with a 1M solution of borane In tetrahydrofuran (7.1 
ml) under argon at 0^" over 10 minutes. The mixture was stirred at room temperature for 16 hours, treated 
with methanol (10 ml) over 5 minutes and the mixture heated under reflux for 16 hours. The solution was 55 
evaporated to dryness to give 1.17 g (2S)-N-(2-isopropylamIno-3-methyibutyt)pyrrolldine as a crude oil. 

Examples 98-103 

The folbwing compounds of general formula 1 (wherein is methyl, Is isopropyl, -NR^R^ is pyrroildlnyl 
and Ri and X are as defined below) were prepared in a similar manner to that described in Example 1. Thus 60 
compounds of formula VII (wherein Y is COOH, P represents a benzyloxycart>onyl group and R3 Is Isopropyl) 
are reacted with pyrroikjine to yield a coihpound of fonnula VI (wherein -NR^R^ represents a pyrrolidlnyi group 
and R3 is Isopropyl). The compound of f omnula VI obtained is reduced with lithium aluminium iiydride to yield a 
comp und of the formula V (In whteh R2 is methyl, -NR^R^ represents a pyrroildlnyl group and R^ Is isopropyl). 
The compound of fonnula V thus obtained is then reacted wtth a compound of fomnula R^-X-COCl (in wteh X 65 
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and are as defined below) to yield the indicated compound of formula I. 
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compounds of the formula RI-X-CO2H used as starting materials in Examples 99-101 and 104-106 were 
obtained according to the method of the following references:- 

(99) - Coll.Czech.Chem.Comm., 1967. 32, page 1197. 

(100) - Journal of the American Chemical Society, 1947, 69, page 718. 

(101) - Journal of the Chemical Society, 1922, 121^, page 1591. 5 

(104) -Pharmazle. 1976,31(8), pages 528-532 

(105) - Journal of Medicinal Chemistry, 1972. 15(9), page 940. 

(106) - Canadian Journal of Chemistry, 1960, 38, page 2042. 

Example 107 10 

(R.S)-N-[2-(N-Methyl-3,4-dichlorophenylacetamldo)-2-(3-methylaminophenyl)ethyl]pyrrolldlne hydrochloride 
2(R,S)-N-(2-Methylamlno-2-(3-mBthylaminophenyl)ethyllpyrrolldlne (I.Og), (0.0043m) was dissolved in 
methylene chloride (50mi) and 3,4-dichlorophenylacetyI chloride (2.3g, 2.2 equivalents) In nrwthylene chloride 
(50ml) was added dropwise while cooling in an Ice bath. The mixture was then stirred at S^C for a further 15 15 
minutes and then tor one hour at room temperature. The mixture was evaporated, triturated with ether and 
filtered to give the crude bis adduct (2.8g). 

This material was treated with 100/0 potassium hydroxide and extracted with ethyl acetate. The organic layer 
was separated dried with magnesium sulphate and evaporated to give the free base. The was columned on 
Merck 7734 silica using 5% methanol/methylene chloride to give the pure product 1.6g (58<Vb). 20 

The above material was dissolved in water (10ml)/ethanol (40mi) containing potassium hydroxide pellets 
(5.0g). The mixture was then refluxed overnight, cooled and evaporated, it was then extracted with ethyl 
acetate, dried with magnesium sulphate and evaporated to give a gum. This was dissolved in ether and etheraJ 
hydrogen chloride was added to give a precipitate. This was filtered off but rapidly changed to a gum 
(hygroscopic). The liquor and gum were recombined and evaporated. The residue was dissolved in hot ethyl 25 
acetate/methanot and filtered. This solution was left to stand to give a deposit of pinkish crystals (310mg), yield 
15<Vb overall, as based on the starting pyrrolidine material, found to be pure by TLC, 200^ methanol/CH2Ct2 + 
NH3. After one further recrystalilsatlon m.p. 242-4^ dec. the foik>wlng analysis was determined :- 

C H N ^ 



Found 53.2 6.1 8.3 

Theory for 53.5 5.9 8^5 ^ 

C22H27ON3CI2 2HC1(493). 

40 

(R,S)-N-[2-Methylamlno-2-(3-methylamlnophenyt)-ethyl]pynrolIdlne used as starting material was obtained 
as follows :- 

a) (R.S)-N-Methyoxycarbonyl-2-(3-methQxycarbonytaminophenyl)glyclne]pyrroHdlde 
(R,S)-(3-aminophenyl)glycine pyrroiidide (2.9g. 0.0104m) was dissolved with stining In methylene chloride 45 

(30ml) and triethyiamine (1.53ml 0.01 1M) was added. The mixture was cooled in an ice bath and methyl 
chloroformate (0.85ml 0.01 1M) was added. Stirring was then continued at room temperature ovemight. The 
solution was evaporated and partitioned between ethyl acetate and water. The organic layer was washed with 
water then dilute hydrochloric acid and finally water, dried with magnesium sulphate and evaporated to give 
1.7g {AQO/o) of a foam. This could be further purified by columning on Merck silica 7734 using 75<^ ethyl 50 
acetate/25(Vb methylene chloride. 

b) (R,S)-N-[2-Methylamlno-2-(3-methylaminophenyl)ethyl pyrrolidine 

The product from a) above (2.0g 0.006M) was stln-ed at reflux under argon with lithium aluminium hydride 
(1.5g 0.04m) In dry tetrahydrofuran (100ml) ovemight. The cooled solution was then treated with saturated 55 
sodium cart)onate solution to destroy the excess lithium aluminium hydride, filtered and the tetrahydrofuran 
evaporated to give the product oil (I.Og, 729/6 yiekj). Using TLC, 20<Vb methanol/methylene chloride and one 
drop of ammonia the product was found to be essentially pure and was used without further purification In the 
next stage. 

The Octanol-water distribution coefficient referred to hereinbefore may be determined as follows:- 60 
The compound for test Is dissolved (1 mg/50 ml) in buffer (0.01 M) Phosphate, pH 7.4) presaturated with the 
organic solvent. The u.v. spectrum is recorded to ensure that the u.v. absorbance is between 0.3 and 1.5 units 
for at least one band in the spectrum, preferably at X > 250 nm. The solution is filtered to remove excess solid 
material and transferred (5 ml) by pipette into a stoppered test tube. The required volum of octanol, 
presaturated with water at the appropriate pH, is then transferred, again by pipett into the test tube. Ideally. 65 
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the ratio of aqueous to organic should be such that an absorbance change of frfty per cent is achieved, 
although a minimum aqueous voiume of 3 mi is required. The stoppered test tube is then vigorously shai<en for 
several minutes and allowed to stand for fifteen minutes. The mixture is transferred by pipette into a centrifuge 
tube and placed tn the centrifuge opposite a second tube containing an equal volume of water and spun at 

5 3600 r.p.m. for ten minutes. The centrifuge tube is removed and the upper layer is carefully removed by pasteur 
pipette. A second centrffugation may be necessary after this process to reseparate the layers. Using a second, 
clean pasteur pipette placed to the bottom of the centrifuge tube with application of positive pressure, the 
aqueous layer (2-3 ml) is transferred to the cuvette taking care not to carry over droplets of the organic layer. 
The u.v.spectmm of this solution is taken overlaid onto the u.v. spectrum of the starting aqueous stock 

10 solution, both referenced against aqueous buffer. The spectrum of the stock solution should be compared 
with the original spectrum to ensure no degradation of the compound has occurred during the experiment 
The distribution coefficient, D. is calculated using the. following equation - 

15 

D X 

^ Ab,w ^ Absorbance in aqueous phase before addition of organic tayer 

Aa.w » Absorbance In aqueous phase after addition of organic layer 

Vw = Volume of the aqueous phase 

Vo Volume of organic phase 
The result must be the same whatever the wavelength chosen. In all cases the measurement is confirmed by 
25 repeating the experiment by partitioning from the organic solvent Into water. The result of the reverse 

experiment can be calculated by the following expression - 

5t? D X 

Aa.0 « Absoriaance in organic phase before addition of buffer 
^ Ab.o « Absorbance In organic phase after addition of buffer. 

Pharmaceutical Composition Examples 

Example A 

40 

Tablets: 

Each tablet contains: 
(2S)-N-[2-(N-methyi-3,4-dlchIorophenyiacetamldo)-2-phenylethyl]A3pyn'oline 0.1 mg 
Dicalcium phosphate 42mg 
45 Methylcellulose. U.S.P (15 c.p.s) 1.6mg 
Lactose 6mg 
Calcium Stearate 0.5mg 

The active Ingredient and dicalcium phosphate are mbced welt, granulated with a 7.5^ aqueous solution of 
mthylcullulose, passeed through a No. 8 screen and dried. The granulate obtained is then passed through a 
^ No. 12 screen, mixed with the remaining ingredients (lactose and calcium stearate) and compressed to yield 
tablets each weighing approximately 50mg. 

Example B 

^ Capsules: 

Each capsule contains: 
Compound of the present invention 0.2mg 
Lactose U.S.P. 47mg 
Starch U.S.P 2.5mg 
^ Calcium stearate 0.35mg 

The above-mentioned ingredients are obtained tn finely powdered fonm, mixed thoroughly and then filled 
Into appropriately sized hard gelatin capsules. 



65 
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Claims 



1 . A compound of the formula I (as set out hereinafter) having analgesic activity [wherein 
represents a Cs-io aryl group optionally substituted by one. two or three substltuents independently 
selected from halogen, hydroxy, trifluoromethyl, cyano. nitro, amino, aminocarbonyi, carboxy, sulphonic 
acid, (Ci.6 alkoxy)carbonyl, Ci-e alkyi sulphide, Cls alkyi sulphoxide, Ci.e alkyl sulphone. Ci-ealkanoyl, 
Ci-e alkoxy, Ca^e alkenytoxy, Cs-e alkynyloxy, Ci.eacylamino. Ci^ acylmethylamino, alkyl, 
Ci-amonoalkylamino, (Ci-e monoalkylamino)carbonyl, and a group of formula II (as set out hereinafter in 
which A is -CO- or a single bond and and R^ whteh maybe the same or different oach.represent a Ci-a 
alkyl group or R^ and R^ together with the Intervening nitrogen atom represents a cyclic amine with 4 to 7 
ring atoms and where appropriate the oxWes thereof), or R'* represents a heterocyclic moiety comprising 
a 5-or 6- membered heterocyclic ring containing one or two heteroatoms independently selected from 
oxygen, nitrogen and sulphur, the ring optionally being fused with a benzene ring and the heterocyctic 
and/or benzene ring being optionally substituted on cart>on by one or more substltuents selected from 
amino, halogen, hydroxy (and keto-tautomers thereof) Ci-e alkyl, Ct-e aikoxy, Cs-e aikenyloxy and Ca-e 
alkynyloxy any nitrogen heteroatom optionally carrying an oxygen atom or a hydroxy or C1-3 alkyl group; 
X represents a single bond. -CH2-. -0CH2-. -SCH2-, -SOCH2-, -SO2CH2- or -CH2-CH2-; 
R2 represents hydrogen or Ci -3 alkyl ; 

R8 represents an aJkyl. cycloalkyi or cycloalkylmethyl group having up to 7 cariaon atoms, the cycloalkyi 
moiety where present, having 3 to 6 carbon atoms, said group optionally being substituted by one or more 
substltuents selected from hydroxy, amino, amidino, guanidino, aminocarbonyi, carisoxy, Ci.e aikoxy, 
(Ci-e alkoxy)carbonyl, (Cs-e alkenyloxy)carbonyl, (Cs-ealkynyloxylcarbonyl, Cve alkanoyloxy, Ci^ 
alkylsulphkJe, Ci^alkylsulphoxlde, Ci.e alkylsulphone, Ci.6(monoalkytamino)carbonyl, Ci^ acylamino, 
Ci-e acylmethylamino, Ci-e monoalkylamlno, a group of formula 11 (as herein defined) ; 
or R3 represents the group -B-R^a in which B represents -CH2-, -CH(CH3)- or a single bond and R^a 
represents an optionally substituted Ce-i 0 carbocyclic aryl group as defined for R1 ; 
or R3 represents the group -D-Rb in which D represents a single bond, -CH2-, -CH(CH3)-. -CH2-O-, 
-CH(CH3)-0-. -CH2-S-, -CH(CH3)-S-, -CH2-NH- or -CH(CH3)-NH- and Rb represents a 4-to 6-membered 
heterocyclic ring containing up to 4 heteroatoms selected from oxygen, sulphur and nitrogen, the 
heterocyclic ring optionally being substituted on nitrogen or sulphur by oxygen or on nitrogen by hydroxy 
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or C 1-3 alkyl and/or the ring optionally being substituted on carbon by one or more substltuents selected 
from amino, hydroxy, thio (and their tautomers), cyano, halogen, C1.3 alkoxy. C1.3 monoaikylamino, C1-3 
acytamino, C1-3 acylmethylamino. Ci .3 alkylthio and the group of formula II as herein defined; 
and R* and RS, which may be the same or different, each represents a C3-5 alkenyl, C3.5 alkynyl, Ci-e 
alkyl, or C4-7 cycloalkylalkyi group; 5 
or and R^ together with the intervening nitrogen atom represent a 4-7-membered heterocyclic ring 
which optionally contains a further heteroatom selected from oxygen and sulphur] or a racemate thereof, 
and the salts of said compound or racemate. 

2. A compound as claimed in claim 1 wherein R^ represents a phenyl or naphthyl group substituted by 

one or two substltuents selected from halogen, trtfluoromethyl. cyano, nitro, Ci^alkyi or Ci-eaikoxy, or 10 
RMs a 5- or 6-membered heterocyclic ring containing one or two heteroatoms selected from oxygen, 
nitrogen or sulphur, the heterocyclic ring being fused with a benzene ring, and the heterocyclic ring 
and/or benzene ring being optionally substituted by halogen and/or hydroxy, linkage to the remainder of 
the compound of formula I being via the heterocyclic ring. 

3. A compound as claimed in claim 1 wherein R1 represents a halophenyl, dihalophenyl. 15 
trlfluoromethylphenyl, methoxyphenyl, methylphenyl. nitrophenyt, cyanophenyl, naphthyl, benzothlenyl, 
benzofuranyl, benzoxazolyl. benzlsoxazolyl optionally substituted by fluorine, benzimldazolyl optionally 
substituted by fluorine or 2-(1,3-dloxoisolndollnyl) group. 

4. A compound as claimed in any one of claims 1 to 3 wherein Ri represents a halophenyl. dihalophenyl, 
nitrophenyl, cyanophenyl or trlfluoromethylphenyl group. 20 

5. A compound as claimed In any one of the previous claims wherein R"" represents a 
3.4-dichlorophenyl or 4-trTfiuoromethyIphenyl group. 

6. A compound as claimed in any one of claims 1 to 5 having a distribution coefficient between octanol 
and aqueous buffer of 1 or greater at pH 7.4. 

7. A compound as claimed In any one of the preceding claims wherein X represents -CH2-. 55 

8. A compound as claimed in any one of the preceding claims wherein R* represents methyl. 

9. A compound as claimed in any one of the preceding claims wherein R3 represents an alkyl group 
having up to 7 carbon atoms optionally being substituted by hydroxy, Ci-ealkylsulphlde, Ci-e aikylsulfinyl 
or C1.6 alkoxy; or R^ represents a phenyl group optionally substituted by one or two substltuents 
selected from hydroxy, nitro, Ci -a alkylsulphide, Ci -e alkysulflnyl. Ci -e alkytsulphonyl, Ci -e alkoxy, amino, 30 
Ci-e alkylamino or Ci-e acyiamino or R^ represents a group of the formula -D-Re in which D represents a 
single bond or a -CH(CH3)-group and Re represents a 5- or 6-membered heterocyclic ring containing one 

or two heteroatoms selected from oxygen, nitrogen or sulphur, or R3 represents a benzyl group. 

10. A compound as claimed in any one of the preceding claims wherein R3 represents an Isopropyl. 
isobutyi, sec-butyl, t-butyl. 1-(Ci-4alkoxy)ethyl. phenyl, hydroxyphenyi, 1-methytthtoethyi. 1-morpholi- 35 
noethyl, dimethoxyphenyl, hydroxymethyipheny!, aminophenyl, acetamldophenyl or methytaminophenyl 
group. 

11. A compound as claimed In any one of the preceding claims wherein R* and R^ together with the 
intervening nitrogen atom represents a pynrolldino, piperidlno. A^-pyrrolino, dimethylamino, diethyiamino. 
N-allyl-N-methyiamino or N-isopropyl-N-methytamIno group. 40 

12. A compound as claimed in any one of the preceding claims wherein R* and R^ together with the 
Intervening nitrogen atom represent a pynrolldino. A^-pyn-olIno or N-isopropyl-M-methytamIno group. 

13. A compound of formula I selected from (2S)-N-t2-(N-methyi-3,4-dichlorophenylacetamldo)-2-phe- 
nylethyllpyrroiidlne. 

(2S)-N-[2-(N-methyl-4-trtfluoromethylphenylacetamldo)-2-phenylethyllpyrrolldine, 45 
(2S,3R)-N-[2-(N-methyl-3,4-dlchlorophenyiacetamldo)-3-methoxybutyi]pyrrolidine, and 
(2S)-N-[2-{N-methyl-3,4-dichlorophenyIacetamido)-2-phenylethyI)A3-pyrrolIne and the salts thereof. 

14. A compound as claimed In any one of the preceding claims In the fomi of a pharmaceutlcally 
acceptable salt thereof. 

15. A process for preparing a compound of the fonmula (I) as defined in claim 1 or a salt thereof, which 50 
comprises 

a) reacting a compound of the formula (IV) (in which Ri and X are as hereinbefore defined and Y 
represents an acid or an activated derivative thereof, with a compound of formula V (In whk^ R2. R3, 
R^ and R^ are as hereinbefore defined) or a racemate thereof optionally In protected fomi. and where 
necessary deprotecting the compound thus obtained to form a compound of formula I or racemate 55 
thereof 

b) for the preparation of a compound of formula I in which R^ is hydrogen, selectively reducing a 
compound of fonmula (III), wherein R^R3,R*.R8 and X are as hereinbefore defined, or a racemate 
thereof optionally In protected form and where neccesary deprotecting the compound thus obtained 

to form a compound of formula I or racemate thereof eo 

c) for the preparation of a compound of formula I in whteh R^ represents a moiety containing one 
or more free hydroxy groups or a free amino group, hydrolyslng a con^spondlng compound In which 
R3 represents a moiety containing one or more acyloxy or alkoxy groups or an acyiamino group. 

d) for the preparation of a compound of fomiula 1 In which R^ represents a moiety which contains 

the Ci^ alkanoyloxy group, the selective Ci^ aikanoylation of a conresponding compound of the 65 
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present Invention in which R3 represents a moiety which contains a hydroxy group 

e) for the preparation of a compound of formula I in which X, and/or contains a -S02-moiety, 
oxidising a corresponding compound of the present invention in which X, R^ and/or R^ contains an 
-S- or -S02-moiety 

5 f) for the preparation of a compound of formula I in which X. R"* and/or R^ contains a -SO- moiety, 

oxidising a coresponding compound of the present invention in which X. R^ and/or R^ contains an 
-S- moiety 

g) for the preparation of a compound of formula J in which R^ and/or R^ contains a Ci-e alkoxy, 
C3.6 alkenyloxy or Ca-ealkynyloxy group, alkylating, aikenylating or alkynylating a corresponding 

10 compound of the present Invention in which R and/or R^ contains a hydroxy group 

h) for the preparation of a compound of formula I In which R** and/or R^ represents a moiety 
containing an acylamino group, acyiating a corresponding compound of the present invention In 
which R"* and/or R^ represent a moiety containing an amine group and; whereafter, when the 
compound of formula I or a racemate thereof is obtained in the form of a base and a salt Is required, 

15 reacting said compound of formula I obtained with an acid to form the salt. 

16. A pharmaceutical composition comprising as active ingredient at least one compound of formula 1 as 
defined in claim 1 or racemate thereof or a pharmaceuticalty acceptable salt of said compound or 
racemate in association with a pharmaceutically acceptable carrier or diluent. 

20 Claims for the following Contracting State: ES 

1 . A process for preparing a compound of the formula (1) wherein 
R^ represents a Ce-io aryl group optionally substituted by one, two or three substltuents independently 
selected from halogen, hydroxy, trifIuoromethyl» cyano, nitro, amino, aminocarbonyl, carboxy, suiphonic 
acid, (C1.6 alkoxy)carbonyl. Ci-e alkyf sulphide, alkyi sulphoxide, Ci-e alkyi sulphone, Ci-ealkanoyl, 

25 Ci-e alkoxy, C3-6 alkenyloxy, C3-6 alkynyloxy. Oi-eacylamino, Ci-e acylmethylamino, C1.6 ali^, 

Ci.6monoalf<yiamino, (Ci-e monoalkylamlno)carbonyl, and a group of formula II (as set out hereinafter in 
which A Is -CO- or a single bond and R^ and R^ which may be the same or different each represent a Ci-e 
afkyt group or R^ and R^ together with the Intervening nitrogen atom represents a cyclic amine with 4 to 7 
ring atoms and where appropriate the oxides thereof), or R'^ represents a heterocyclic moiety comprising 

30 a &-or 6- membered heterocyclic ring containing one or two heteroatoms independently selected from 

oxygen, nitrogen and sulphur, the ring optionally being fused with a benzene ring and the heterocyclic 
and/or benzene ring being optionally substituted on carbon by one or more substltuents selected from 
amino, halogen, hydroxy (and keto-tautomers thereof) C1.6 alkyi, Ci-e alkoxy, Cs-e alkenyloxy and Ca-a 
alkynyloxy any nitrogen heteroatom optionally carrying an oxygen atom or a hydroxy or Ci .3 alkyt group; 

35 X represents a single bond, -CH2-. -0CH2-. -SCHa-, -SOCH2-, -SO2CH2- or -CH2-CH2-; 

R2 represents hydrogen or Ci .3 alkyi ; 

R3 represents an alkyi, cydoalkyl or cyctoalkylmethyl group having up to 7 carbon atoms, the cycloalkyl 
moiety where present, having 3 to 6 carbon atoms, said group optionally being substituted by one or more 
substttuents selected from hydroxy, amino, amidino, guanidino, aminocarbonyl. carboxy, Cr^ alkoxy. 

40 (Ci-e alkoxy) cartwnyl. (C3-6 alkenyloxy)carbonyl, (C3-6aIkynyloxy)carbonyl, Ci-e alkanoyloxy, Ci-e 

all^suiphide, Ci^alkylsulphoxide. Ci-e afkyisulphone. Ci^(monoalkylamlno)carbonyl. Ci^ acylamino. 
Ci ^ acylmethylamino, Ci -e monoalkylamino. a group of formula II (as herein defined) ; 
or R3 represents the group -B-R^a in which B represents. -CH2- -CH(CH3)- or a single bond and R^a 
represents an optionally substituted Ce-i 0 carbocyclic aryl group as defined for R^ ; 

45 or R3 represents the group -D-Rb in whteh D represents a single bond, -CH2-, -CH(CH3)-, -CH2-0-, 

-CH(CH3)-0-, -CH2-S-, -CH(CH3)-S-. -CH2-NH- or -CH(CH3)-NH- and Rb represents a 4-to 6-membered 
heterocyclic ring containing up to 4 heteroatoms selected from oxygen, sulphur and nitrogen, the 
heterocyclic ring optk)nally being substituted on nitrogen or sulphur by oxygen or on nitrogen by hydroxy 
or Ci^ alkyi and/or the ring optionally being substituted on carbon by one or more substltuents selected 

50 from amino, hydroxy, thto (and their tautomers). cyano. halogen. C1-3 alkoxy. C1.3 monoalkylamino. C1-3 

acylamino, C1-3 acylmethytamino, C1.3 alkylthio and the group of fomiula II as herein defined; 
and R* and R*, which may be the same or different, each represents a C3-5 aikenyi. C3.8 alkynyl. Ci-e 
alkyi, or C4-7 cycloalkylalkyi group; 

or R^ and R* together with the intervening nitrogen atom represent a 4-7-membered heterocyclic ring 
55 which optionally contains a further heteroatom selected from oxygen and sulphur] or a racemate thereof, 

and the salts of said compound or racemate, which comprises > 

a) reacting a compound of the formula (IV) (In which R^ and X are as hereinbefore defined and Y 
represents an acid or an activated derivative thereof) , with a compound of formula V (in which R^, R3, 
R^ and R^ are as hereinbefore defined) or a racemate thereof, optionally in protected fonm. and 

60 where necessary deprotecting the compourKl thus obtained to form a compound of formula I or 

racemate thereof 

b) for the preparation of a compound of formula I in which R^ is hydrogen, selectively reducing a 
compound of formula (III), wherein R^R^.R^.R^ and X are hereinbefore defined, or a racemate 
thereof optionally In protected form and where neccesary deprotecting the compound thus obtained 

65 to form a compound of formula lor racemate thereof 
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c) for the preparation of a compound of formula I in which represents a moiety containing one 
or more free hydroxy groups or a free amino group, hydrolysing a corresponding compound in which 

represents a moiety containing one or more acyloxy or aII<oxy groups or an acyiamino group. 

d) for the preparation of a compound of formula i in which R3 represents a moiety which contains 
the Ci.6 alkanoyioxy group, the selective Ci.e aikanoylatlon of a con^esponding compound of the 
present invention In which R^ represents a moiety which contains a hydroxy group 

e) for the preparation of a compound of formula 1 which X, R^ and/or R3 contains a -S02-molety, 
oxidising a con'espondlng compound of the present invention in which X, Ri and/or R^ contains an 
-S- or-S02-molety 

f) for the preparation of a compound of formula I in which X, Ri and/or R3 contains a -SO- moiety, 
oxidising a con'espondlng compound of the present Invention in which X, R^ and/or R^ contains an 
-S- moiety 

g) for the preparation of a compound of formula I In which R^ and/or R^ contains a Ci-e alkoxy, 
C3-6 alkenyloxy or Cs-ealkynyloxy group, alkylating, alkenyiating or alkynylating a corresponding 
compound of the present Invention In which R^ and/or R^ contains a hydroxy group 

h) for the preparation of a compound of formula I In which Ri and/or R3 represents a moiety 
containing an acylamino group, acylating a corresponding compound of the present Invention tn 
which R^ and/or R^ represent a moiety containing an amine group and, whereafter, when the 
compound of fonnula I or a racemate thereof is obtained In the form of a base and a salt Is required, 
reacting said compound of formula I obtained with an acid to form the salt. 

2. A process as claimed In claim 1 wherein R^ represents a phenyl or naphthyl group substituted by one 
or two substltuents selected from halogen, trlfluoromethyl. cyano, nttro. Ci-ealkyl or Ci-ealkoxy; or R^ Is 
a 5- or 6-membered heterocyclic ring containing one or two heteroatoms selected from oxygen, nitrogen 
or sulphur, the heterocyclic ring being fused with a benzene ring, and the heterocyclic ring and/or 
benzene ring being optionally substituted by halogen and/or hydroxy, llnkeige to the remainder of the 
compound of formula I being via the heterocyclic ring. 

3. A process as claimed In claim 1 or 2 wherein R^ represents a halophenyi, dihalophenyl, 
trtfluoromethyiphenyl. methoxyphenyl. methyiphenyl. nitrophenyl, cyanophenyl. naphthyl, benzothienyl, 
benzofuranyl, benzoxazolyl. benzlsoxazolyl optionally substituted by fluorine, benzlmidazolyl optionally 
substituted by fluorine or2-(1.3-dioxol3oindollnyl) group. 

4. A process as claimed in any one of the preceding claims wherein X represents -CH2-. 

5. A process as claimed in any one of the preceding claims wherein R^ represents methyl. 

6. A process as claimed in any one of the preceding claims wherein R^ represents an alkyi group having 
up to 7 carbon atoms optionally being substituted by hydroxy, Ci-eaikylsulphlde, Ci^ alkylsulflnyl or Ci-e 
aikoxy; or represents a phenyl group optionally substituted by one or two substltuents selected from 
hydroxy, nitro, Ci^ alkylsuiphide, Ci-e alkysulfinyl. C1.6 alkylsuiphonyl, Ci-e aikoxy, amino, Ci.e 
aikytamino or C1.6 acylamino or R^ represents a group of the fonnuta -D-Re in which D represents a single 
bond or a -CH(CH3)-group and Rs represents a 5- or 6-membered heterocyclic ring containing one or two 
heteroatoms selected from oxygen, nitrogen or sulphur, or R^ represents a benzyl group. 

7. A process as claimed in any one of the preceding claims wherein R^ represents an isopropyl, 
isobutyf, sec-butyl, t-butyl. 1-(Ci.4alkoxy) ethyl, phenyl, hydroxyphenyl, 1-methylthloethyl, 1-morpholi- 
noethyl, dimethoxyphenyl. hydroxymethylphenyl. amlnophenyl, acetamldophenyl or methylamlnophenyl 
group. 

8. A process as claimed in claim 1 for the preparation of a compound of formula I selected from 
(2S)-N-[2-(N-methyl'^.4-dlchloropher)ylacetamido)-2-phenylethyl]pyrrolldine, 
(2S)-N-[2-(N-methyl-4-tHfluoromethylphenylacetamldo)-2-pheny1ethyl]pyn'olid^ 
{2S.3R)-N-t2-(NHrnethyl-3,4-dichIorophenyiacetamldo)-3-methoxybutyl]pyrrolld^ 
(2S)-N-[2-(N-methyl-3,4-dlchloropheny1acetamldo)-2-phenylethyl]A3-pyrrollne and the salts thereof. 

9. A process as claimed in any one of the preceding claims wherein the compound of fomr^ula (I) or 
racemate thereof is obtained in the form of a pharmaceutlcally acceptable salt thereof. 



29 



0 254545 



I 4 



p.-- X-C — 



0 

II 



32 



30 



0254546 



« H Of 



10 



/5 



^ ^^^^ ^ 

P R Nf — c y ^ 



25 



30 



36 



40 



45 



50 



55 



60 



es 



31 



